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PREFACE 


Congenital word-blindness is a subject which has 
been gradually obtaining a greater amount of attention 
from the medical profession and more especially from 
that part of it engaged in educati(Jnal work. It is now 
generally recognised as one of the congenital defects 
of childhood and as a subject of considerable interest 
and importance particularly in its educational aspects. 
I have therefore thought it advisable to gather togethe/ 
in book form my studies and observations on the 
subject, which are to be found scattered in contributions 
to various medical journals during the last twenty years, 
and a list of which is given at the end of this book. It 
will be observed that I have devoted considerable space 
to the subject of acquired word-blindness, without an 
adequate knowledge of which, in my opinion, congenital 
word-blindness cannot be properly understood. My 
aim has been first to furnish the reader with the chief 
facts regarding acquired word-blindness and then to 
ein|floy this knowledge* in the interpretation and 
explanation of the various phenomena of congenital 
word-blindness.i Seventeen years ago I puj^lished a 
small volume on acquired word-blindness, and I hope 
that this complementary volume on the congenital 
form will help still furtjier to diffuse a more precise 
knowledge regarding these interesting subjects. 

* James Hinshelwood. 

Mentone, France, 

January 1917. 
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CONGENITAL 

WORD-BLINDNESS 

CHAPTER I 

ACQUIRED WORD-BLINDNESS 

It was Kussmaul (^) in 1877 who first clearly pointed 
out that blindness for words is capable of being met 
with clinically as an isolated condition, and that it 
represents the pathological condition of a special 
faculty. Sir William Broadbent hve years pre- 
viously, had already called attention to cases where the 
patients were unable to read printed and written words, 
but in these cases the inability to read was accompanied 
by speech disturbances such as verbal aphasia, or 
amnesia in a greater or less degree. To Kussmaul, 
therefore, must be given the credit of first recognising 
the jJossibility of this inability being met with as an 
isolated symptom. Kussmaul’ s exact words are “ a 
complete text-blipdness may exist, although th^e power 
of sight, the intellect, and the powers of speech are 
intact.’^ He invented the term word- blindness for this 
condition in whiclj the pjitient, though not blind, is 
unable to read visible words. Sir William Broadbent (**") , 
in a criticism on my first paper in The Lancet (’*’) on this 
subject, remarked that in his judgment the employment 
of the*term word- blindness has been misleading and 

I 
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unfortunate. Now I quite agree that the word has 
frequently been used by writers loosely with different 
meanings attached to it, and therefore it may ha: e 
frequently been misleading. The fault, however, lies 
not in the word, but in the fact that those who use 
it have r ot always a clear conception of what Kussmaul 
meant by it. By the term word-blindness is meant a 
condition in which with normal vision and therefore 
seeing the letters and words distinctly, an individual 
is no longer able to interpret written or printed language. 
With a clear understanding of this definition there is 
nothing misleading about the term, which I think has 
now become permanently fixed in our medical voca- 
bulary. 

The case we are about to study in detail in this 
present chapter is one of singular purity and complete- 
ness, and so will be most helpful in enabling the reader 
to obtain a clear idea of the true nature of acquired 
word- blindness. The case is one of singular purity, 
the word-blindness being uncomplicated by any other 
cerebral symptoms except hemianopsia. I had the 
privilege of keeping the patient under close and con- 
tinuous observation over a period of nine years. At 
his death the brain was examined and reported on by 
a skilled anatomist and pathologist, so that our record 
of the case is exceptionally perfect and complete. '' The 
following is the history of the case : 

The i^tient was a teacher of French and German, 
and a man of intelligence and education. He was 
58 years of age and had always enjoyed good health 
with the exception of occasional attacks of bronchitis 
in winter. Of recent years he had a large amount of 
mental work, and before his present visual difficulties 
appeared he had considerable mental worry. He first 
came under my ’Notice at the Glasgow Eye Infirmary 
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on August 29tli, 1894, and gave the following history. 
About one month previously he was greatly startled 
,to find that one morning in his own house he could not 
read the French exercise which a pupil gave him to 
correct. On the previous day he had read and cor- 
rected the exercises just as usual. Greatly puzzled, he 
went into an adjoining room, and having summoned 
his wife, he asked her if she could read the exercise. 
She read it without the slightest difficulty. He then 
took up a printed book to see if he could read it, and 
found that he could not read a# single word. He re- 
mained in that condition until I saw him. 

On examining his visual acuity with the test-types, 
I found that he was unable to read even the largest 
letters. He informed me that he could see all the 
letters plainly and distinctly, but could not say what 
they were. He made the most absurd mistakes, and 
only very rarely, after guessing several times, did he 
hit upon the proper name of the letter. What attracted 
my special attention was the fact that he read at once 
the number standing at the top of each paragraph of 
the test-types. I found on examining him further with 
figures, that he did not experience the slightest difficulty 
in reading any number of figures quite fluently and 
without making any mistakes whatever. Lie could read 
figiTres printed on the same scale as Jaeger No, i, the 
smallest of the test-types, and from other tests it was 
evident that there was no lowering of his visual acuity. 
His inability to read was thus manifestly not due to 
any failure of visual power, but to a loss of the visual 
memory for words and letters. The page of a printed 
book appeared to him exactly as it appears to a person 
who has never learned to read. He saw each individual 
character distinctly enough, but the character was no 
longej a visual symbol, as he no longer remembered 
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the special significance attached to -it. His ^difficulty 
with written characters was equally well marked, and 
it was the same for Latin and Gothic characters. He^ 
was ignorant of music, and I therefore could not test 
his power of reading musical notes. 

To put ^t briefly, he had lost the visual memory of 
all the printed and written characters with which he 
was previously familiar. He could, however, write with 
fluency and case to dictation, although afterwards he 
could not read what he had himself written. No other 
mental defect could be ascertained on the most careful 
examination. He spoke as fluently as ever, nor had he 
since the beginning of his attack ever experienced the 
slightest difficulty as regards speech. His mental 
powers were as vigorous as ever, nor was there any 
defect of memory apart from the loss of memory for 
the visual symbols of language. I was struck with the 
fact that in trying to read he always carried the book 
well to the left hand, and could not see it at all when 
carried to the right. On examining the visual fields 
with the perimeter, there was found loss of the right 
half of each visual field — i,c,, he had right lateral 
homonymous hemianopsia. No other defect could be 
found, and the fundus of each eye was perfectly normal 
on ophthalmoscopic examination. His general health 
was good, and with the exception of atheromatbus 
vessels there was no evidence of disease present on the 
most care^ful examination of all his organs. 

Such was the condition of the patient when I first 
saw him in 1894, and I had him under continuous 
observation till his death in, 1903. During the first 
six months his condition was stationary, but during 
this period I advised mental rest, and he made no 
attempts at reading unless when I examined him now 
and again. I then advised him to start the process of 
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re-cducaMon and to begin to relearn to read. He got 
a child’s primer and began again to learn the letters 
oi the alphabet. After six months’ daily practice he 
learned again to recognise all the letters of the alphabet, 
and slowly and laboriously to spell out the words letter 
by letter like a child. He was never able tofe-acquire 
the visual memories of words except only a few of the 
short, familiar ones, such as the, on, to, etc. He could 
therefore only read by spelling out each word letter 
by letter, and thus appealing to his auditory memory, 
and after a year’s hard work he never got beyond this 
stage. He came to me one morning after his tw^elvc 
months' continuous effort and said that be had given 
the task up. It took so much out of him, as he ex- 
pressed it, and required such intense mental effort, 
and he w^as making so little progress that he felt con- 
strained to abandon all further efforts towards learning 
to read. Not being able to read, he had to give up all 
his appointments and withdrew entirely from teaching. 
During the interval of nine years which elapsed between 
liis attack of word-blindness and his death, I saw him 
from time to time and frequently examined him. 

The last time I examined him ceLrefully was about 
six months before his death, and more than eight years 
aftei; the onset of his trouble. I found that he had 
lost the visual memory of letters, which he had re- 
acquired with so much difficulty. He was again 
lettt}r-blind as W12II as word-blind. The visual*memory 
of letters, which he had acquired with so much effort, 
had been completely lost in seven years from want of 
practice. This ways in stf iking contrast to the visual 
memory of figures, which had never been affected, 
and which remained quite intact. He read figures up 
to millions with correctness and fluency. He could still 
write !is before, to dictation, although he could not 
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read a single word of what he had written. Tiis right 
lateral homonymous hemianopsia remained unchanged. 
Up till his death, his symptoms remained practically 
the same — inability to read by sight letters or words ; 
ability to read figures, ability to write to dictation, and 
right lat^al homonymous hemianopsia. During the 
last few ^^ears of his life he became much more irritable 
and there was perhaps a gradual falling-off in his mental 
powers. He was not mentally so quick and alert as 
before his attack. There was also a gradual falling-off 
in his general strength. He became weaker on his legs, 
was more easily tired out, and could not walk so far, 
but there was no paralysis or paresis of any kind. 

His death occurred suddenly in 1903. He went out 
one evening to visit a friend. Wliilst in the friend’s 
house he became very unwell and asked to be allowed 
to lie down. He was carried homo in a comatose 
condition and died there a few hours afterwards. Per- 
mission to examine the brain having been given, this 
was done by Drs. MacPhail and Ferguson, and their 
conjoint report together with my comments thereon 
will be found at the end of this chapter. 

We have seen that the inability to read words and 
letters in the case just recorded was not due to any 
visual defect. The fact that he could read easily 
figures, no matter how small they were, proved this 
conclusively. He saw the words and letters quite 
distinctly, but could not say what they were. In fact, 
he was reduced to the condition of a person who has 
never learned to read. He had lost in a night the visual 
memories of the words and letters which he had acquired 
after years of training and education. In order to 
understand this clearly, we must know exactly what 
ismeant by the terms “ memory” and“ visual memory.” 

It is customary and correct to employ thS term 
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in a general sense to express the power 
which all rational beings possess, of preserving and of 
reproducing impressions previousl}^ received. The older 
psychologists regarded “ memory’' as a special faculty 
and indivisible unity. But the new psychology, 
expounded with lucidity by Ribot ('‘) and by Binet (®^), 
teaches that the word memory is simply a general 
term reducible to particular cases, that such a unity 
as memory does not exist, but that individual memories 
do exist — e.g., memories of vision, of hearing, of taste, 
of smell, of movements and so .forth. The facts of 
mental physiology and pathology have clearly shown 
that we must not regard the memory as a single faculty 
having a definite location in the brain. The memory is 
really the .sum total and result of a number of distinct 
mental processes. There exist partial, special, or local 
memories, each of which has its own special domain — 
all of which have intimate connections with one another, 
yet possess an independence of each other such that one 
of these special memories can be enfeebled, lost, or 
developed to an abnormal degree, without any of the 
other forms necessarily presenting any corresponding 
modifications. These special or local memories are 
both motor and sensory ; of these the sensory memories 
form a most important group. Each organ of sense 
ha!> its cortical centre in the brain, where not only fresh 
sensory impressions arc received, but also previous 
sensory impressions are stored up and linked with asso- 
ciated sense irfipressions stored in other cerftres. Our 
primary and most simple ideas of objects are formed 
by the revival in our m^nds of these sensory memories. 

The member of this group which concerns us is the 
visual memory. There is in the visual memory centre, 
situated in the angular and supra- marginal convolutions, 
a storehouse of past visual impressions. These can be 
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called into the sphere of consciousness at >jill, when 
we form what we call a mental picture or, according 
to the French nomenclature, a visual image. To put 
it concisely, the visual memory means the power of 
preserving and recalling to consciousness at will past 
visual imiiressions. As to the nature of the impressions 
received and preserved by the nerve cells in the visual 
memory centre, we can form no idea. Neither the 
microscope, nor chemical reagents, nor histology can 
reveal to us the modifications in the cerebral cells, yet 
consideration of thev mental processes involved in 
vision makes it clear that a visual memory, a storehouse 
of past visual impressions has a real existence. It is 
only through the help of this visual memory, of this 
storehouse of past visual impressions, that we can 
interpret the fresh visual impressions that are constantly 
passing to the brain. Sweep away all the visual 
memories or images from the brain, and you have the 
condition commonly known by the term “ mind- 
blindness.'’ Sweep away only the visual memories of 
words and letters from the brain and you have the 
condition of word- and letter-blindness as exemplified 
in the case at present under consideration. In the 
condition of mind-blindness ” the object is seen, but 
there is no intelligent recognition of it. There are no 
past visual impressions to compare it with, and throi%h 
the medium of the visual memory to arouse the other 
sensory and motor memories regarding it. The object, 
though se^n, has no significance whalever for the 
mentally blind. Mind-blindness, then, is simply loss 
of visual memory, and it reducers the individual affected 
to a very helpless and pitiable state. For some inter- 
esting examples of this condition I would refer the 
reader to Chapter II of my book (®*) on Letter-, Word-^ 
and Mind-Blindness. Word-blindness is only a special 
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form of m^nd-blindness due to loss of a special group of 
visual memories, viz. tliose of words and letters. 

We must carefully distinguish between simple percep- 
tion of an object and an intelligent knowledge of it. If 
retina, optic tract, and percipient centre in the occipital 
lobe are intact, then we shall be conscious of t]jc image 
of any object which falls upon the retina, and may 
assign it to its proper position in the external world ; 
but we may have no intelligent knowledge of it. The 
visual memory centre in the angular gyrus must be 
communicated with, tlic present visual impressions 
must be compared with similar past visual impressions, 
and through the medium of the visual memory we 
arouse the otlier sensory memories regarding it, all of 
tliem being closely associated. The visual minnory, 
then, plays a most important part in every conscious 
exercise of vision ; but it is evident from the study 
of the facts of mental pathology tliat this visual memory 
is not a unity. Clinical experience clearly demon- 
strates that the visual memories for words and letters, 
for numbers, and for musical notes have a functional 
independence of each other. Each group of visual 
memories may be entirely lost, whilst the others remain 
intact and unaffected in the slightest degree. Hence 
we are led to infer that they must possess an anatomical 
mdef)endencc. We can as yet only localise the visual 
memory of words and letters, but from the frequency 
with which these three groups of visual images are 
simultaneously l^Jst we can infer that the rcgions*affected, 
though not identical, are probably very close together. 
Further, these three grejups have this in common, 
that they are highly specialised visual memories, 
requiring for their retention in the brain a considerable 
amount of mental concentration and education. 

Ther^ are other groups of visual memories which are 
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not so highly specialised, and for the acquirement of 
which comparatively little mental concentration or 
special training is necessary. The visual memory of* 
form and colour, of objects, persons and places, furnishes 
us with a mental picture gallery which enables us to 
find ou'^ way with unerring accuracy through the 
intricate streets of a great city, which enables us to 
recognise a friend after the lapse of years, and which 
puts us in an intelligent relationship with the objects 
around us in our daily life. That this form of visual 
memory is distinct kom the highly specialised visual 
memories of words, numbers, and musical notes is 
clearly shown by the clinical evidence. Word-blindness 
and note-blindness are but seldom accompanied by 
any impairment of this larger group of visual memories, 
and in the present case the word-blindness is not accom- 
panied by the slightest disturbance of any of tlie other 
forms of visual memory. ITirtlier, this form of mind- 
blindness for form and colour, for objects and places, 
is of very great rarity, whereas the loss of the highly 
specialised visual memories, w^ord-blindness, etc., is 
comparatively common. The forms of visual memory 
thus fall into two main groups : first a group of highly 
specialised visual memories, words, letters, figures, and 
musical notes, for the acquirement of which great 
mental concentration is necessary, and which ‘ are 
possessed only by those specially trained ; and secondly, 
a group of visual memories for form and colour, for 
objects, ‘persons, and places, for the' acquirement of 
which no great mental effort is required, and which 
are possessed by all men whr^ have the sense of vision. 
We are led to infer from the complete functional inde- 
pendence of these twm groups of visual memories an 
anatomical independence, and a plausible suggestion has 
been offered as to why the loss of the first group should 
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be compaifitively common as compared with the loss 
of the second. 

The organs of sense that are concerned in the re- 
ception and interpretation of speech are represented 
bilaterally in the cerebral cortex. Since each eye and 
each ear are connected with both hemispheres, destruc- 
tion of the cortical percipient centre in one hemisphere 
will not make the patient deaf in one ear or blind in 
one eye. Destruction of the primary visual centre in 
one occipital lobe causes, as we see in the present case, 
only loss of the half of the field 6f vision in each eye, 
homonymous hemianopsia. But with regard to lan- 
guage the education of the sensory memory centres is 
unilateral. In the auditory and visual memory centres 
of one hemisphere only are the sensor}" impressions of 
language, auditory and visual, retained and stored up. 
The hemisphere selected is always that in which arc 
situated the motor centres for speech and writing. 
It is thus the left hemisphere in right-handed people, 
and the right in left-handed people. A lesion on one 
side of the brain, in the vast majority of cases in the 
left angular gyrus, will completely obliterate the visual 
word memories and make the individual word-blind, 
as is well exemplified in the present case under con- 
sideration. The visual memories of numbers and 
musical notes are also unilateral and in the immediate 
neighbourhood of the word centre, for as already pointed 
out, all three groups of visual memories are frequently 
lost together. It has been suggested that tiiic second 
group of visual memories — those of objects, of persons, 
of places, of form and df colour, which do not require 
such an effort of attention and concentration — are 
efficiently imprinted and stored up in the visual memory 
centres of both hemispheres. Hence it will require a 
bilat^al lesion to produce mind-blindness for objects. 
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etc., and hence, as can be easily iinderstoorf?, its much 
greater rarity. This, however, is a subject which 
awaits further investigation. A very interesting case 
with pathological examination reported by Serieiix (^) 
supports the suggestion of a bilateral lesion. 

One -Mature of this case to which I wish to direct 
particular attention is the fact that this patient could 
read figures as fluently as ever, and continued to do so 
for a period of nine 3^ears until his death ; indeed, it 
was this feature which first made me suspect it was a 
case of word-blindnet-s. On trying him widi the test- 
types I was at once struck with the fact llial althougii 
he could not read a single word or letter, iie read without 
hesitation the number standing at tlie top ( I each 
paragraph of the test-types. I then tested him furl her, 
with large combinations of figures, and all tlu se were 
read with the greatest fluency and without aiiy iiesiial ion 
whatever. This was a point in thes(' cast's wliicli lied 
met with very little attention previous to the publica- 
tion of my first paper in The Lancet on Di'cemher 21st, 
1895, when I insisted in every case of word-ldindnes > 
upon the necessity of carefully examining the patient’s 
power of reading figures. Skwortzoff (-), who collected 
fourteen cases of word-blindness, only recorded one 
where it was stated that the powder of recognising 
figures was preserved, and appended to it the remark 
that generally we find no difference in word-blindness 
as to the reading of figures and letters. I ventured 
to throw doubt on this statement, and suggested that 
the scarcity of recorded cases, where tlie readuig of 
figures was preserved, was piobably due to the fact 
that the cases were not carefully examined as to their 
capacity for reading figures. I quoted four cases 
already reported by Mierzejewski (^), Brandenburg (®), 
Dejerine (^^), and Joly (^^), where patients, although 
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word-blind^ could read figures. My own increasing 
experience, however, was the most convincing proof of 
fhe great frequency with which the power of reading 
figures is preserved in cases of word- blindness. Out of 
eight case-, of word- blindness recorded by me in various 
papers six cases retained the power of rmding 

figures, so that the fact was clearly established that in 
cases of word- blindness the power of reading figures 
is very frequently preserved intact. Alfred Binet 
has presented us with a very interesting aspect of 
this same question from another #point of view. In 
liis psychological study of MM. Inaudi and Diainandi, 
who startled the scientific world by their great feats 
in mental arithmetic, Binet points out that whilst their 
memory for figures had acquired an abnormal extension 
which excited astonishment and admiration, the other 
forms of memory — r.g., that for words — presented 
nothing special, and in fact in some respects they were 
below normal. In the case of Diamandi, his extra- 
ordinary memory for figures was a purely visual memory. 
When he learned a scries of figures by looking at them 
for a moment, he could repeat them in any order. He 
explained the mental process by saying that he had a 
precise mental picture of the figures with all their 
peculiarities of printing and even of colour. His visual 
memory for figures was so exact as to resemble a mental 
photograph which he could read off at leisure, as he 
would from the pages of a book. Yet the visual 
memory for woi'ds was by no means above Mormal. 
Experience thus clearly proves the complete functional 
independence of tjie visu^il memories of words and 
figures, for, as we have seen, the one form of visual 
memory may be completely lost, whilst the other 
remains intact, and the one form may be developed 
in excess, whilst the other is even below the average. 
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This complete functional independence of the visual 
memories of words and figures leads us to t\\e inference 
that these groups are deposited in distinct areas of 
the cerebal cortex. The fact, however, that the vi-ual 
memories of words and figures arc often lost together 
wouldjead us to the further inference that the cerebral 
areas in which they are deposited, though distinct, are 
probably very close together. 

Another very interesting form of loss of visual 
memory is that of the loss of visual memory for 
musical notes — notp-blindncss. Professor Edgren of 
Stockholm has published a most interesting paper 
in which he gives fifty-two cases collected from various 
sources in which the power of musical expression was 
partially lost, and which he has designated by the 
term ‘‘ amusia.” Professor Edgren regards the follow- 
ing condusions as admissible from the study of the 
fifty- two cases : (i) that a pathological process can 
cause partial or total loss of the power of musical 
expression — amusia ; (2) that the various forms of 
amusia possess a certain degree of clinical independence 
in their relation to each other and to aphasia ; (3) 
that the clinical forms of amusia appear to be analogous 
to the clinical forms of aphasia, and are often, but not 
necessarily, accompanied by the analogous form of 
aphasia ; (4) that amusia can exist without aplYasia, 
and aphasia without amusia ; and (5) it is probable 
that certain forms of amusia possess an anatomical 
indepentience, the region affected being near to, but 
not identical with, that affected in the analogous form 
of aphasia. Of the different^ forms <^f amusia described 
in this paper, one of the most interesting is note-blind- 
ness — t.e., loss of the visual memory for musical notes. 
The patient can see the notes as usual, but has no 
longer the faintest idea of their significance, just as if 
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he had never learned to read music. This note- blindness 
may occur as an isolated symptom, there being no 
other impairment of the patient’s powers of inter- 
pretation or expression of musical sounds, and the 
patient being able to read all other printed and written 
symbols. The patient may be able to read tlvi words 
of a song, but be no longer able to read the accom- 
panying music. Word- blindness is very frequently 
accompanied by note- blindness, but not always, the 
patient sometimes retaining the power of reading 
musical notes. 

In my own experience I have met with two cases 
of word-blindness where the patients preserved quite 
intact the power of reading musical notes. One of these 
was a case where the patient retained his power of 
reading Greek, whilst he was partially word-blind to 
English, French, and Latin. The other was that of a 
girl of fifteen years of age, who had become completely 
word- blind from cerebral disease. She could not read 
a single word of a song, but could read the music. 
Being a good musician and not being able to read 
books, she spent a large part of her time at the piano, 
playing page after page of music. It is evident, then, 
that the visual memory for musical notes is quite 
distinct from the visual memory of words, since the 
one form of visual memory may be entirely lost, whilst 
the other is not changed or modified in any way, and 
just as in the case of figures, this complete functional 
independence (Entitles us to infer a corre^sponding 
anatomical independence. 

There are many varieties of word-blindness, but all 
the varieties have this point in common, that the 
inability to interpret written and printed language is 
not dependent upon any ocular defect, but upon dis- 
order of the visual centres in the brain. The case which 
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I have just reported in the present chapter as being 
the most helpful to the study of the phenomena of 
word-blindness is an example of complete letter- and 
word-blindness, where the patient was unable to read 
a single word or letter, but there are many peculiar 
variel^s of this condition where the word-blindness is 
only partial and which only affects certain groups of 
words and letters. Michel (**) quotes a case where the 
patient could read the Gothic but not the Latin char- 
acters. Charcot records a case where a patient 
knowing French, German, Latin, Spanish, and Greek 
lost the memory of a few of the Greek and German 
characters only. Bruns and Stoelting record a case 
in which the patient’s inability to read printed letters 
and words was complete, but only incomplete for 
written characters. In I'he Lancet 1 recorded a 
case where a patient, a highly educated man, retained 
the power of reading Greek, whilst he became f)^irtially 
word-blind as regards Latin, French, and English. 
This case is so interesting, as an example of the remark- 
able partial forms of word- blindness sometimes met 
with, and as affording some insight into the mechanism 
of the visual memory, that I will quote some of the 
more interesting details from my paper in The Lancet : 

In the case of an individual knowing more than 
one language, can he become word-blind to one language 
alone, leaving the others intact ? Or if the word- 
blindness extends to all the languages with which he is 
familiar, hnay it vary in degree in the $:ase of different 
languages ? The following case is, I think, a very 
important one in giving a definite andiaffirmative answer 
to these questions. The facts were observed with great 
care, and the patient, an inspector of schools, being a 
highly intelligent and educated man, was therefore able 
to render every assistance in making our examination 
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accurate apd reliable. The patient, who was familiar 
with four languages, English, French, Latin, and Greek, 
•had discovered for himself the painful fact that he had 
become word-blind and could no longer read English ; 
but neither he nor his medical attendants had ever 
thought of testing his power of reading the othgt^ lan- 
guages with which he was familiar. When, having been 
brought to see me, I put a Greek book into his hand, he 
was both surprised and delighted to find that he could 
read it correctly. I made him read passages from 
Homer, Xenophon, and the Nevi Testament, all of 
which he read correctly. It was evident then, that so 
far as Greek was concerned, there was no evidence of 
word-blindness. I then tested him with Latin, and 
found that there were evidences of partial word-blind- 
ness, although the great majority of words he read 
correctly by sight. Now and again he came to a word 
which he did -fTot recognise by sight and which he had 
to spell out letter by letter before he could interpret 
it. Although he did not read Latin with the absolute 
correctness and fluency with which he read Greek, his 
reading was a very great contrast to his almost complete 
word-blindness for English. On testing him with 
French, a greater degree of word-blindness was mani- 
fested than in the reading of Latin, but still it was not 
nearly so pronounced as that manifested in the reading 
of English. He recognised by sight a large number of 
French words, although he made many mistakes, and 
many of them he could not recognise at all* without 
spelling them out letter by letter. It was observed, 
however, that evefi with ^English, the word-blindness 
was not absolutely complete, and there was no letter- 
blindness, thus showing that the interference with the 
functional activity of the centre was only of a partial 
character. He knew all the letters of the alphabet, 
2 
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and could pick out by sight a word here and there, 
especially the shorter and more familiar words, such 
as the, to, of, etc., but he could not read a single sentence, 
by sight. He could only read if you allowed him, 
slowly and laboriously, to spell out each word letter by 
letter^ and thus interpret the words by appealing to 
his auditory memory. Thus of the four languages 
which he could read, the word-blindness extended only 
to three, and the degree of word-blindness was very 
different in each of the three languages affected, being 
greatest in English, ^css in French, eind least in Latin. 
The Greek language had entirely escaped, and no trace 
of word-blindness was manifest so far as it was con- 
cerned. He read numbers also with fluency and 
correctness both individually and in tlie most complex 
combinations. He read musical notes as fluently and 
as correctly as ever he did, without manifesting the 
slightest hesitation.” 

These phenomena, which at first sight may seem 
strange and inexplicable, are in perfect harmony with 
our knowledge of the brain and afford further clinical 
proof of the correctness of the views expounded and 
developed in my book (•'^‘) on Letter-, Word-, and Mind- 
Blindness that “ all the varieties of word-blindness met 
with in clinical experience can be intelligibly explained 
by regarding them as disorders of the visual meAiory 
produced by lesions affecting more or less completely 
a definite area of the cerebral cortex, in which are pre- 
served these past visual impressions arranged in definite 
and ordered groups.” 

In the case of a person is a'^le to read several 
languages, the letter and word visual memories of each 
language will be grouped together, forming thus a scries 
of separate groups within the centre. If the whole 
centre is destroyed or its functional activity abolished, 
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the individual will be blind to all languages, as is exem- 
plified in the case first described in this chapter ; but 
' if there is only a very partial interference with the 
centre, then the word-blindness also may only be very 
partial and may be limited to a single group of these 
visual memories, i.e. to a single language. Henry -this, 
at first sight, singular phenomenon of an individual 
being word-blind to one language and not to another 
is just what we would expect from the views enunciated 
as to the separate grouping of the visual memories 
within the visual memory centre. « 

Although this is the only case in which I have met 
with different degrees of word-blindness in different 
languages, I had previously met with a case in which 
a patient knowing two languages was word-deaf to one 
but not to the other. This condition, of course, is easily 
explained in the same way as the partial word-blindness 
— viz. that in-^e auditory memory we have the different 
languages arranged in separate groups, and hence in a 
partial lesion one group may be interfered with or 
destroyed whilst the others are preserved. The patient 
referred to was a Frenchman, a teacher of French in 
Glasgow. Manifesting certain cerebral symptoms he 
resigned his po.sition in Glasgow on my advice and 
returned to France, where he died about a year later, 
right-sided hemiplegia and some degree of aphasia 
having manifested themselves before his death. His 
wife wrote to me after the event, and mentioned as a 
very curious faci that for some time before his death 
he could not understand French, his native tongue, 
but could only ui^derstand what was said to him in 
English. In his last illness this was a matter of grave 
inconvenience, as the doctor in attendance could only 
speak French, and therefore he could only communicate 
with his patient through the medium of his wife, who, 
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knowing English, could act as interpreter. In other 
words the patient had become completely word-deaf 
to French but not to English. The partial word-deaf- ‘ 
ness manifested in this case thus forms an exact analogy 
to the partial word-blindness described in the previous 
casc,^nd as we have seen, can be explained in precisely 
the same way. 

I would refer the reader, who is interested, to my 
book on Letter-, Word-, and Mind-Blindness for further 
examples of the peculiar partial forms of word-blindness 
which may be met v/ith. From amongst these I will 
select, as worthy of special notice, one example of each 
of these interesting groups, viz. word- without letter- 
blindness and letter- witliout word-blindness. In the 
former condition, tlie patients, although completely 
word-blind, could still read fluently the letters of the 
alphabet, in the latter tiu^y were able to read words 
but were not able to recognise the indivluaal letters of 
which the words were composed. The following is an 
example of word- without letter-blindness : 

A man, cei. 53 years, came home from his business 
about two o’clock in the afternoon, saying that lie did 
not feel well and had to give up work in the morning, 
as lie could not see to read or write. He was brought 
to see me some time thereafter by his medical atteij^dant 
to ascertain the precise nature of the visual defect 
which prevented him from reading. On examining 
him with the ophthalmoscope, nothing was found in 
the eye to account for the inability to read. On testing 
him with the distance test-types composed of separate 
letters, he could read the letters quite fluently, but on 
testing him with the reading test-types composed of 
words and sentences, 1 found he could not read words 
when made to rely on vision alone. If allowed to 
spell out aloud each word letter by letter, he could read 
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slowly and laboriously by appealing to his auditory 
memory ; but when prevented from doing this, and 
made to rely upon sight alone, he could not read words 
at all. His difficulties in reading words were precisely 
the same with the largest as with the smallest test- 
types. He had precisely the same difficulty in ‘.^adirg 
written as in reading printed words. On testing him 
with figures he could read them rapidly and fluently 
even in the most complex combinations without the 
slightest hesitation. It was thus clearly evident that 
the inability to read printed or witten words was not 
due to any ocular defect, but was a cerebral disorder 
of vision, which had tlie striking peculiarity that the 
inability to read did not extend to the individual letters. 

The following is an example of the converse condition 
— letter- without word-blindness — where the patient is 
able to read words but not tire individual letters of which 
the words ail^^com posed ; This patient, a young man, 
24 years of age, whilst lying in the Glasgow Western 
Infirmary recovering from an attack of hemiplegia 
and aphasia, was found on examination to manifest 
visual symptoms of a somewhat remarkable character. 
On testing him with words and letters, it was evident 
that a peculiar condition was present, which was 
maQi^estly not of ocular but of cerebral origin. On 
testing him with letters it was found that he could 
neither read nor write a single letter of the alphabet 
’except which he generally recognised. Nor 

could he pointNout any named letter except T. The 
inability to recognise them was the same with all sizes 
and forms of lettlu's botfi written and printed. On 
testing him with words, however, he could read almost 
every word presented to him, even words of three or 
four syllables and very unfamiliar ones, while at the 
same time he was quite unable to point out a single 
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letter of the word he had read. Such words as stetho- 
scope/' “telescope,” "electricity,” “infirmary,” etc., 
were read at once. The word “ Job ” was read at once, 
but when the letters were arranged “ obj ” and he was 
asked to read them, he could not name a single one. 
The'^ntrast between the fluency with which he read 
words and his inability to make anything out of the 
individual letters was very striking. vSlight intentional 
mistakes in spelling and even rev'ersing letters were not 
observed by the patient, who read the words just as if no 
alteration liad been fnade, and did not seem conscious 
of anything peculiar about the word. Numerals he 
recognised and named as far as nine, but not beyond 
that. 

The two cases just recordt'd, though uncommon, are 
by no means unique, and in my book I give four ex- 
amples of word- without letter-blindne^ss and five of 
letter- without word-blindness, so that these two con- 
ditions may be regarded as forming definite varieties 
of word-blindness. The principle already mentioned, 
of the preservation in the visual memory centre of 
past visual impressions arranged in definite and ordered 
groups, explains the phenomena in these varieties, which 
at first sight seem very remarkable. Since the visual 
memories of letters can be lost whilst those of vrrds 
are preserved intact and vice versa, it is evident that 
there is complete functional independence of these two 
groups of visual memories. We are thereto! h justified " 
in inferring that, just as in the case 'Of numbers and 
musical notes, these arc deposited in different areas of 
the cerebral cortex, but sin'ce the Visual memories of 
letters and words are usually lost together, it is prac- 
tically certain that the areas in which they are stored 
are contiguous, tliat is, the visual memory centre. 
When there is only partial destruction of the centre, 
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and that part of it in which are stored the visual memories 
of letters remains intact, then the patient can read 
individual letters but not words ; on the other hand, 
when the letter area is destroyed and the part in which 
are deposited the words is still functionally active, then 
the patient, though he cannot recognise an indi.idual 
letter, can recognise words. When the destruction of 
the centre is partial and irregular, part of each area 
being destro3/ed, then the patient will be able to read 
some words and some letters, as in some of the peculiar 
cases which I have met and recorded The view 

here expounded has the merit of sijriplicity and of 
rendering intelligible the manifold plienomena met 
with in all these varieties. The complexity of the 
visual memory as revealed by the study of these partial 
cases of word-blindness has a special interest for those 
engaged in the education of the young, and the concep- 
tion of var^uhg degrees of development in the different 
areas of the visual memory centre enables us to under- 
stand how children manifest in their school career such 
varying aptitudes for the learning of different subjects. 

The question of the exact localisation of the visual 
centres in the brain has given rise to considerable 
controversy in the past. For a considerable time 
F^ir^er and Munk carried on a discussion on this subject. 
Ferrier originally held that the cerebral centre of vision 
was situated in the angular convolution, and Munk 
that it ^v'as in the convolutions in the posterior part of 
the occipital Mobe. Later clinical and pathological 
observations (s* 7, 10. la, have reconciled these appar- 
ently antagonistfc opinions by showing that both 
Ferrier's centre and Munk’s centre have important 
parts to play in the function of vision. We must dis- 
tinguish between the mere perception of an object as 
occupying a certain position in our visual field and the 
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recognition of it, as to its exact nature and qualities. 
Those distinct functions of perception and recognition, 
both of which are necessary in every visual act, are' 
now generally acknowledged to be discharged by 
Mimk’s and Ferrier’s centres respectively, so that the 
co-c*pi8ration of both is requisite for the successful 
accomplishment of every visual act. Although the 
boundaries of the visual centres cannot as yet be laid 
down with precision, yet the mass of pathological evi- 
dence tends to show that the occipital lobe, especially 
in the neighbourhoo^f of the cuneus and the calcarine 
fissure, is the centre for primary visual impressions, the 
perceptive centre. Henschen in his report on the 
cortical centres of vision to the International Medical 
Congress at Paris, expressed theopinion that the primary 
visual centre is localised in the cortex of the calcarine 
fissure and its immediate neighbourhood, and as we 
shall see later, this opinion is confirmed^by the patho- 
logical examination, the report of which is to be found 
in the appendix to this chapter. 

It is now a matter of general agreement that this 
primary visual centre is connected with the half of the 
retina in each eye, the left occipital lobe with the two 
left halves and the right occipital lolx' with the two right 
halves. But since the left iialf of eacli retina G4)jr^- 
sponds to the right half of each visual field, a lesion in 
the left occipital lobe would produce blindness in the 
right halves of both visual fields, or right hoi»Oiiymous 
hemianopsia, as is exemplified in the onse reported at 
the beginning of the chapter. A constantly increasing 
pathological experience («- 7. le. nj tends to prove that 
the centre in which are stored the visual memories of 
words and letters includes the supra-marginal and 
angular convolutions, but that the more important part 
of the centre is situated in the angular gyrus. This 
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visual centre forms no exception to the law that with 
regard to language, the education of the motor and 
^sensory centres concerned is unilateral. As the hemi- 
sphere selected is always that in which are situated the 
motor centres of speech and writing, in right-handed 
people, forming the vast majority of cases, the vi^^ual^ 
memory centre for letters and words is situated in 
the angular and supra-marginal gyri on the left side 
of the brain. I'his visual memory centre in the left 
angular gyrus is connected with the primary visual 
(perceptive) centres in both occipital lobes. Hence 
destruction of the left occipital lobe causes right 
homonymous hemianopsia, but not word-blindness, since 
the right occipital lobe is still connected with the 
visual memory centre in the left angular gyrus. To 
have complete word-blindness this centre must itself 
be destroyed or its connections with both right and 
left occipitaHol^cs must be cut off. In tlie former case, 
where the le.sion is cortical, the word-blindness is 
accompanied by agraphia, but in the latter, where the 
lesion is sub-cortical, the power (.)f writing to dictation 
is preserved intact. There are thus two classes of 
cases of word-blindness : first, those produced by a 
cortical lesion destroying the centre itself and which 
are^ a.#sociated with agraphia ; second, those produced 
by a subcortical lesion leaving the centre itself intact 
but isolating it by destruction of the connecting fibres, 
*and ia^diich the power of writing is retained. The 
case reported u; detail at the beginning of this chapter 
belongs to this second class. The post-mortem examina- 
tion of this patien1>’s brain*revealed, as was anticipated, 
a sub-cortical lesion causing complete isolation of the 
left angular gyrus, but with the gyrus itself preserved 
intact (sec Figs. 2 and 3). For further explanations 
regarding theses two classes of cases of word-blindness, 
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I will refer the reader to my remarks on the report of 
the post-mortem examination of the brain, to be found 
at the end of this chapter. 

Cases of word-blindness may be divided into two 
great classes — first, those which recover more or less 
coiTfplctely ; and secondly, those in which the condition 
is permanent. The future course will depend upon 
whether the cerebral centre or the fibres leading to it 
have been destroyed, in which case the condition will 
be permanent, or whether its function has only been 
suspended by the blood supply being interfered with 
either by pressure of a growth or a iKemorrhage, or by 
occlusion of a cerebral blood vessel by a thrombus or 
embolism. In the latter case, when there is no actual 
destruction of cerebral tissue a restoration of function 
is possible, if the blood supply is gradually restored to 
the centre either by a gradual diminution of the pressure 
or by the re-estal)lishment of the blood^Ctpply. If the 
function is going to be restored signs of improvement 
will speedily be manifested, as a rule within two or 
three weeks of the original loss. The improvement is 
usually only slow and gradual, and it may be months 
before the patient is able to read again with any degree 
of fluency. Wliere several months have elapsed without 
the slightest trace of any restoration of function*f*» t-ben 
we may be certain that there has been actual destruction 
of cerebral tissue and that the loss of function is per- 
manent. The old idea was that nothing coi4d be done' 
for such cases, and they were allowccV^o remain per- 
manently word-blind for the rest of their lifetime. It 
is now quite clear, however, that many of these patients 
can be re-educated and learn to read again. It is 
important in such cases, however, that the process of 
re-education should not be started too soon. Complete 
cerebral rest is essential after the onset of the symptoms 
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for a considerable time, and no attempt at re-education 
should be made until all signs of active cerebral disease 
have disappeared. 

In our first case, we have seen that the patient, after 
a period of six months’ cerebral rest, on iny advice 
started the process of re-education. He got a 
primer and began again to learn the letters of the 
alphabet. After six months' daily practice he learned 
again to recognise all the letters of the alphabet, and 
slowly and laboriously to spell out the words letter by 
letter like a child. He was nev(tf able to re-acqiiire 
the visual memory of words, except only a very few 
of the short familiar ones, such as the, of, on, to, etc. 
He, therefore, could only read by spelling each word 
out aloud, and thus appealing to his auditory memory, 
and he never got beyond this stage. After labouring at 
this for a year, he abandoned the attempt partly 
because he making such slow progress, but more 
especially because the intense mental effort involved 
in this daily task caused such a great feeling of mental 
exhaustion. “ It took too much out of him," as he 
himself expressed it. As this patient was now 59 years 
of age, I did not insist on his further continuance with 
a task which seemed to produce such great cerebral 
ex^iaAstion. 

This case, however, was so far encouraging as the 
patient re-acquired the visual memories of the letters 
of the Mpkabet, and of a few familiar and short w^ords. 
This showed tie possibility of re-education to some 
extent at least, and encouraged me to try the same 
method in the ntxt cas<* which came under my 
notice. This patient was a woman aged 34 years, 
who had been completely word-blind for a period of 
fourteen months before I saw her. So complete was 
the word-blindness that she could not recognise a 
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single letter of the alphabet. On examination I found 
there was also right homonymous hemianopsia, I 
recommended that she should learn to read again,' 
beginning with the letters of the alphabet, and then 
the short words and sentences in a child's primer. 

case was a much more favourable one, as the 
patient was twenty-four years younger. Fortunately 
also she lived with her brother, who, being a school- 
master, was naturally greatly interested in this process 
of re-education, and undertook the supervision of it. 
I asked her brothei; to give me some account of his 
experience in teaching lier to n'ad, and I quote tlie 
following from his notes whicli he kindly sent me : 

" On July igth, 1900. my sister became paralysed 
on the right side, and also became completely word- 
blind both for printing and writing, but to a considerable 
extent could recognise figures. By September 1900, 
she had recovered the power of her ri^it-arm and leg 
and improved in her general health, but her inability 
to read remained just as before. Her medical attendant 
advised that Dr, Hinshelwood should be consulted 
regarding her word-blindness, and in September 1901, 
Dr. Hinshelwood, after seeing her, advised that an 
attempt should be made to re-educate her. Ordinary 
school primers were recommended, the print heir g, big 
and the lessons graduated. (Generally speaking, the 
task of re-learning was found to be twice as difficult 
as the learning of words and letters for tlie fir^ out 
as the auditory memory was unimpaired, the task was 
to some extent easier, for she c(mld spell words when 
she could neither recognise ^hem, nor even the letters 
of which they were composed. She could not study 
at first for more than ten minutes at a time, as exhaustion 
soon came on and she had to stop. Slowly and with 
great perseverance she succeeded in learning the alphabet 
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and little words. The first primer (words of four 
letters) was mastered in about ten weeks, greatly by 
*the help of the auditory memory ; and by July 1902, 
she was reading simple Bible texts, but spelling most of 
•the words letter by letter. Since then her progress has 
been steady but slow. In common narrative a la2f,c 
proportion of the words are now not spelt at all, and 
of those which she requires to spell fev^ have now to 
be spelt aloud. She often stumbles yet at small words, 
and gets easily over big words, the appearance of the 
latter being often more characteristic.’' 

In 1911. after an interval of more than ten years, I 
had an opportunity of again examining this patient 
and hearing her read. Her homonymous hemianopsia 
remained unclianged. She read to me an article from 
a newspaper very fluently, but occasionally stopped and 
spelt out a word before she was able to read it. This 
occurred only v^ry rarely, so that she had practically 
recovered her power of reading by sight. She now, as 
her brother informed me, reads newspapers and books 
for her pleasure, just as she used to do. 

In April 1905 a girl of 14 years of age was brought 
to me with the history that eighteen months ago she 
became paralysed on the right side, with loss of speech. 
She [gradually recovered from her hemiplegia and 
aphasia, but it was then found she was unable to read, 
and had remained in tliat condition ever since. Before 
TTe?Tthit,:5S sjie was in the fourtli standard at school, and 
could read very^well. When I examined her I found 
that she had right homonymous hemianopsia, and was 
completely word>b 4 ind, not being able to recognise a 
single word or letter. Her auditory memory was 
unaffected, and she still retained the power of spelling. 
I therefore advised that she should be re-educated, 
beginning with the alphabet and then with a child’s 
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primer. After learning the alphabet she was allowed 
to spell out aloud the words letter by letter, and thus 
appeal to her auditory memory, which was unaffectedf 
I saw her again four months afterwards, and found that 
she had made considerable progress in that time. She 
"^<jSMild recognise by sight all the letters of the alphabet, 
and could pick out by sight, a large number of small 
words, such as “to,” “up,” “the,” “of,” and so 
forth. Larger words she could read by spelling them 
out letter by letter and so appealing to her auditory 
memory. Her hcn^ianopsia remained unchanged. I 
learned later from her medical attendant that her 
progress in re-learning to read had been continuous. 
Her education was undertaken by her father, who spent 
a great deal of time in teaching her, and in two years 
after I saw her, she was able to rceid just as well as 
ever. The comparative ease and rapidity with which 
this child re-learned to read was very striking as com- 
pared with our previous experience in the cases of the 
two adults. It is evident, then, that age is a very 
important factor in determining the prognosis as regards 
re-education in any case of word-blindness, and that 
the younger the patient the less will be the difficulty 
experienced in teaching him to read again. 

Re-education in these cases just recorded co^ild, I 
think, only be accomplished by the education of the 
corresponding centre on the opposite side of the brain, 
and hence the greater difficulty in teaching such-p at’ioxicS' 
to read by sight, as they require for th^t purpose to 
use a part of the brain which does not usually discharge 
that function. The permanence of«the right homony- 
mous hemianopsia in all three cases showed that the 
subcortical fibres communicating with the left angular 
gyrus had been permanently destroyed, and that the 
centre itself was thus permanently isolated. So far as 
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functional activity of a cerebral centre is concerned, 
destruction of the communicating fibres has the same 
'effect as destruction of the centre itself, viz. complete 
abolition of function. The left angular gyrus in these 
.cases therefore being completely isolated, could take 
no further part in the process of re-education. In 
report of Drs. McPhail and Ferguson on the brain of 
our first patient they state '' that comparison of the 
left angular gyrus with the right shows that its con- 
formation is notably simpler on the left side, the right 
being more prominent and more^ highly convoluted 
than the left.” Now it is evident that the angular 
gyrus on the left side having been thrown out of use 
by the destruction of the connecting fibres and its con- 
sequent isolation, a greater amount of work must have 
devolved upon the corresponding centre on the right 
side of the brain, and that for the prolonged period of 
nine years. Th^ increased functional activity of the 
right angular gyrus suggests therefore a possible cause 
for its greater development. 

That the function of a centre on one side of the brain 
may be taken up by the corresponding centre on the 
opposite side is, I think, clearly demonstrated by a 
case of aphasia reported by Barlow(i®). We know that 
in aphasia, particularly in youthful patients, the power 
of speech is sometimes recovered after complete destruc- 
tion of the speech centre on the left side of the brain. 

thtf recovery in these cases is due to education of 
the corresponding centre on the opposite side is shown 
by Barlow's case of cerebral lesion, first in the left third 
frontal convolution* and subsequently in the corre- 
sponding convolution of the right side. The patient, a 
boy suffering from heart disease, had first an attack of 
aphasia due to embolism in the artery supplying the 
left third frontal convolution. He speedily regained 
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the power of speech, most probably by training the 
corresponding right third frontal convolution. A 
second embolism plugged the artery supplying this*' 
convolution also. The patient had therefore a second 
attack of aphasia, which however was permanent, as 
%%th cerebral speech centres had been destroyed. 

It is worthy of note that in these three cases of word- 
blindness, in which re-education was accomplished, the 
auditory centre was unaffected, and hence these patients 
retained the power of spelling words even when they 
could no longer recpgnisc them by sight. This made 
the process of re-education much easier, as it enabled 
the patient, after acquiring the visual memory of 
letters, to read words by spelling out aloud each word 
letter by letter, and so appealing to the auditory me- 
mory. All the cerebral centres concerned in language 
are intimately connected with one another, and experi- 
ence teaches that the impressions madron one cerebral 
centre are deepened and strengthened by being associated 
with the impressions made on other centres. Hence 
the simultaneous appeal made to both auditory and 
visual centres strengthens the impression made on the 
new visual memory centre and enables it to attain 
more rapidly to the permanent retention of the visual 
memories, such as will enable the patient to regi^in the 
power of reading. 
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^ APPENDIX TO CHAPTER I 

Report on the examination of the brain in case of word- 
blindness with right homonymous hemianopsia by 
Alexander R. Ferguson, M.D., late senior Assh^nl 
to Professor of Pathology, University of Glasgow, now 
Professor of Pathology, Government School of Medicine, 
Cairo, Egypt, and Alexander Macphail, M.B., C.M,, 
late Professor of Anatomy, St. Mungo's College, Glasgow, 
now Lecturer on Anatomy, Si. Bartholomew' s Hospital 
and College, London, with remark s^ther eon by the author. 

Post-mortem Appearances. — The examination of the 
head only was permitted. The head was large, and the 
calvarium irregular in thickness, areas of thinning being 
most marked on either side of the superior longitudinal 
sinus ; the dura mater was of normal appearance, but 
bled very freely f the superior longitudinal sinus con- 
tained a large quantity of dark fluid blood ; the pia mater 
was very closely applied, but not adherent to the con- 
volutions, the outer surface of the membranes having a 
dry and rather glazed appearance. On dividing the 
tentorium the right cerebellar lobe was obscured by fresh 
blood, and the substance of the lobe was lacerated on its 
postero-lateral aspect. The medulla oblongata was sur- 
rounded by fluid and partially clotted blood of quite recent 
appearance. The cerebellar arteries were carefully exam- 
ined for aneurysm or other gross lesion with negative 
rasttLt^ The impression conveyed, however, was that of 
meningeal hau orrhage which had mainly found its way 
into and largely destroyed the substance of the right lobe 
of the cerebellum, and had partly escaped into the sub- 
arachnoid space. Although a small quantity of blood was 
found in the fourth ventricle, the remaining portion of the 
ventricular cavities was free. There were no haemorrhages 
into crura, pons, or medulla. The arteries of the base 
of the brain were very rigid from advanced atheromatous 
3 
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degeneration, and scattered patches of atheroma were 
also present in many of the smaller branches. The im- 
mediate cause of death was obviously the extensive 
haemorrhage from some of the superficial branches of the 
cerebellar arteries by which the greater part of the right 
* cerebellar lobe had been destroyed. The lesion round 
which the chief interest of the case centres was revealed 
on the inferior aspect of the left occipital lobe (see fig. i) 
as a triangular area of sunken atrophied appearance, 
over which the pia mater appeared to form the external 
wall of a cyst which completely masked the outline of 
the subjacent convolutions, and from which on puncture 
some 3 drachms of clear fluid escaped. There was no 
thickening or other morbid appearance of the pia over the 
area affected, and elsewhere this membrane presented a 
normaljappearancc. 

Method of Preservation. — As the further detailed 
examination with measurements w^as carried out on the 
hardened brain, we consider it importa^^t to state here the 
method of preservation employed. After removal of the 
cerebellum, a quantity of warm gelatine was injected 
through the cystic membrane, the whole brain being after- 
wards immersed in a formalin and salt solution, and 
thoroughly injected with the same solution through the 
carotid arteries ; after three weeks’ treatment in this 
fluid the specimen was transferred to methylated spirit; 
this after prolonged immersion was thoroughly removed 
and replaced by Mflller’s fluid. 

Anatomical Relations of Lesion. — The area aflected is 
limited superiorly by the calcarine fissure, 
forward to a depression over the posterior part of the 
hippocampal gyrus, over which a strand of shrunken 
membranes stretches in the direction of the crura ; slirink- 
age of the lower margin of the cuneus, not extending, 
however, to its mesial aspects, is also suggested. The 
posterior limit of the lesion just falls short of the occipital 
pole, being cut off from it by a somewhat deep crescentic 
fissure, corresponding to the posterior limit of the posterior 
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calcarine. Externally and interiorly, the margin of the 
lesion coincides with the posterior part of the third tem- 
poral sulcus, this forming with the posterior part of the 
calcarine fissure a continuous depressed margin. An- 
teriorly and inferiorly, the margin runs obliquely across 
from the above point (posterior part of third temporal 
sulcus) towards the hippocampal gyrus, which is concealed, 
along with the upper part of the collateral sulcus, by the 
shrunken membranes. Over the area thus demarcated 
the cortex is notably shrunken and the pia is closely 
adherent to the altered surface, while a main branch of 
the posterior cerebral artery, as it runs across the affected 
area, stands out prominently on t*he surface of the mem- 
brane. Both Broca's convolution and the angular gyrus 
are intact, but comparison of the left angular gyrus with 
the right shows that its conformation is notably simpler 
on the left side, the right being more prominent and more 
highly convoluted than the left. On making a horizontal 
section of the left occipital lobe (fig. 2) the cavity of the 
left lateral ventricle is seen to be widely dilated, measuring 
at the junction of the posterior and descending horns 
ij in. ; while the posterior horn itself has assumed the 
appearance of a large cyst extending right back to the 
occipital pole, where, as well as in the inferior and mesial 
aspects, the surrounding cortex is reduced to a thin limiting 
wall. To this wall the pia is for the most part closely 
adherent, leaving here and there small oval or spherical 
spaces between the thinned cortex and the membrane. 
At the occipital pole the apex of the dilated posterior 
horn measures a little more than J in. On making a 
vertical section, carried forwards through this area from 
the occipital pole, it is seen that practically the lower half 
of the occipital lobe is replaced by the dilated ventricle, 
which measures its at^erior part, from floor to roof, 
almost I in., and over the posterior two-thirds of its extent 
varying from ^ in. to | in. At the lower margin of this 
section the thin rind of cortex which forms the floor of 
the dilated ventricle is at some points apparently absent, 
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the floor being thus formed in these situations by pia 
mater alone ; while the roof of the dilated ventricle en- 
croaches to a large extent on the white matter of the , 
occipital lobe lying above. Further sections of the left 
hemisphere show that the central part and descending 
horn of the lateral ventricle are normal, and examination 
of all the corresponding parts on the right side reveals 
no abnormal condition beyond a slight degree of dilatation 
at the junction of descending and posterior horns of the 
lateral ventricle. 

Etiology, — The lesion itself presents considerable diffi- 
culty as regards its pathogenesis ; the loss of such a large 
tract of brain substance involves the hypothesis primarily 
of an acute softening consequent upon either embolism 
or thrombosis. Apart altogether from the comparative 
rarity of embolism of such a branch of the posterior cerebral 
artery as would cause acute necrosis with softening of the 
area described, there is no clinical evidence to furnish a 
source of embolus. On the other hand, the condition of 
marked arterial degeneration from atheroma indicates 
thrombosis as the more likely cause of the condition. It 
is highly probable that communication was established 
between the posterior horn of the lateral ventricle and 
the area of brain involved during the stage of acute soften- 
ing ; and that in the long interval which elapsed between 
the incidence of the lesion and death of the patient pro- 
liferative changes in the surrounding glia had caused the 
area in question to assume the form of a smooth-walled 
cyst, continuous with the posterior horn of the ventricle. 

Conclusion, — The cortex thus destroyed may be summed 
up as a large triangular area limited by the calcarine 
fissure internally and by the third temporal gyrus exter- 
nally, with its apex at the occipital pole ; the cortex of 
the cuneus (above the posterior calcarine fissure and 
between it and the parieto-occipital fissure) appears alto- 
gether normal, though the fibres — in the roof of the posterior 
horn of the lateral ventricle — passing to and from the 
cuneus must necessarily have been encroached upon by the 
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great dilatation of that cavity, while this same cause must 
have interfered, to a large extent, with all the fibres con- 
nected to what remained of the occipital cortex (including 
the tract usually described as the optic radiation), and 
also with the fibres ascending to the left angular gyrus 
''Trom the left and right primary visual centres at the 
calcarine fissures. When the clinical symptoms are taken 
in conjunction with the existence of a lesion completely 
destroying both the cortex and the fibres of the infra- 
calcar ine area (while the cuneus remained apparently 
normal), vre must conclude that the greater part at least 
of the visual centre lay, in this caspe, distinctly below the 
level of the calcarine fissure. 

Remarks by the Author. — It will be observed that, so 
far as the cortex is concerned, the cuneus was quite intact 
except at the calcarine fissure. The lesion involved the 
calcarine fissure, although the greater part of it was infra- 
calcarine. This^confirms to a certain extent the opinion 
which Plenschen (^®*^) expressed in his report on the cortical 
centres of vision to the International Medical Congress at 
Paris, that the primary visual centre is localised in the 
cortex of the calcarine fissure and its immediate neigh- 
bourhood. 

The result of this pathological examination also confirms 
the views which Dejerine (i®) and Serieux (®) have ex- 
pounded with regard to the two different classes of cases 
of word-blindness which are met with. The first class 
comprises the cases where the patient is word-blind and 
agraphic — that is, quite unable to write. In the second 
class, of which th^ case under consideration is an example, 
the patient is w«rd-blind and can still write to dictation, 
although he cannot read single word he has written. 
The angular gyrus* on the left side of the brain is now 
generally accepted as the area in which are deposited the 
visual memories of words and letters. Word-blindness, 
as we have seen, results either from the destruction of the 
cortical centre itself or from its complete isolation by the 
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destruction of its communicating fibres. When the 
angular gyrus itself is destroyed, the patient — according 
to Dejerine and S6rieux — is both word-blind and agraphic. 
They contend that before an individual can write, he 
must be able to revive the visual memories of the words 
and letters. Hence destruction of the cortex of the angulio* 
gyrus will render it impossible to revive these images, 
and hence writing is impossible. In the second class of 
cases, of which the present case is an example, where the 
patient is completely word-blind but is still able to write 
to dictation, Dejerine and S^rieux have maintained that 
the angular gyrus will •be found to be intact ; but that a 
lesion will be found beneath the cortex in such a position 
as to divide the fibres which pass to the left angular gyrus 
from the calcarine fissures in both occipital lobes, that 
such a subcortical lesion almost necessarily involves the 
radiation of Gratiolet on the left side, and hence the 
patient has at the same time right homonymous hemianop- 
sia. They have supported their views by a number of 
cases of a most convincing character. The pathological 
examination in the present case affords a beautiful demon- 
stration of the correctness of their views, and Professor 
Wyllie (1®), in his book on disorders of speech, gives another 
case strikingly similar to the present one. This clear 
distinction then between these two classes of cases of 
word-blindness with and without agraphia may be regarded 
as positively established. 

The position of the lesion explains also the very frequent 
associationship of word-blindness and right homonymous 
hemianopsia. In my book on Letter-^ JVord-, and Mind- 
Blindness I quote from other authors ni^ne cases of word- 
blindness associated with right homonymous hemianopsia, 
and in my own experience u]j» to the present I have met 
with five cases of word-blindness akociated with this 
symptom. Hence in every case of word-blindness the 
presence of hemianopsia should be carefully looked for, 
as its presence will render the localisation of the lesion 
more exact. The precise relationship of the word-blindness 
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and the right hemianopsia will be rendered at once apparent 
by a study of the diagram (fig. 3) showing the paths of 
the fibres to the left angular gyrus and their relationship 
^to the lesion. 

The post-mortem examination of the brain just recorded 
completely verified the localisation of the lesion, which 
I made eight years previously in the first published report 
of the case (»^), and which was entirely based upon the 
knowledge of the work of D6jerine and S6rieux. 



CHAPTER II 


CONGENITAL WORD-BLINDNESS 

By the term congenital word-blindness, we mean a 
congenital defect occurring in children with otherwise 
normal and undamaged brains characterised by a 
difficulty in learning to read so great that it is manifestly 
due to a pathological condition, and where the attempts 
to teach the child by the ordinary methods have com- 
pletely failed. Such is the significance of the term 
as it was first employed by the early writers on this 
subject and as it is now employed by the author of 
this book. The recognition of this condition was the 
direct outcome and result of the previously acquired 
knowledge of those symptoms of cerebral disease 
which we have been studying in the first chapter. 
The complex processes involved in vision proceed 
smoothly and harmoniously during health in the region 
of unconscious cerebration, but when disease disturbs 
the delicate mechanism of the brain, there are revealed 
to us glimpses of its intimate workings, a knowledge of 
which we could not acquire otherwise It is for this 
reason that we have studied at such length the symptoms 
of acquired word-blindness, the knowledge of which 
will enable us to interpret and explain the phenomena 
of the congenital form. An adequate knowledge of the 
former condition is an essential preliminary to the 
proper understanding of the latter. It is the absence 

40 
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of this necessary and fundamental knowledge which 
has given rise to much of the ambiguity and vagueness 
which characterise many recent accounts of this 
condition. Congenital word-blindness is a subject of 
comparatively recent origin, and in The British Medical 
Journal of November 7th, 1896, Dr. W. Pringle Morgan 
made the first communication (^o) to be found in medical 
literature on this topic. It may interest my readers 
to know that Dr. Morgan, in sending me a copy of his 
paper, said in a letter enclosed with it : ‘'It was your 
paper — may I call it your classical paper? — on word- 
blindness and visual memory published in The Lancet 
on December 21st, 1895, which first drew my attention 
to this subject, and my reason for publishing this case 
was that there was no reference anywhere, so far as I 
knew, to the possibility of the condition being con- 
genital.'" 

Dr. Morgan’.^ patient was a boy, aged 14 years, bright, 
intelligent, and quick at games and in no way inferior 
to others of his own age, unless in his inability to learn 
to read. The greatest difficulty was experienced in 
teaching the boy his letters, and it was thought that 
he never would learn them. He had by constant 
application acquired a knowledge of the letters, but 
though at school and under tutors for seven years, and 
in spite of the most persistent efforts, he could only 
with difficulty spell out words of one syllable. Words 
written or printed seemed to convey no impression to 
his mind, and •it was only after laboriously spelling 
them that he*was able by the sound of the letters to 
discover their import. Me read figures fluently, and 
could do simple sums correctly. The boy himself said 
that he was fond of arithmetic, and found no difficulty 
with it. The boy's schoolmaster, who had taught him 
for some years, said that he would be the smartest boy 
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in school, if the instruction were entirely oral. This 
first recorded case is thus a typical example of congenital 
word-blindness possessing the two essential charac- 
teristics of genuine cases, viz. gravity of the defect and 
purity of the symptoms. Dr. Morgan's communication 
was brief, and he made no attempt to analyse or explain 
the symptoms beyond the statement that in his opinion 
the case was one of word-blindness, evidently con- 
genital and due most probably to defective development 
of that region of the brain disease of which in adults 
produces practically the same symptom — that is, the 
left angular gyrus," My first communication on 
this subject was a fortnight later to The British Medical 
Journal in the shape of a critical note explaining some 
of the symptoms in the case reported by Dr. Morgan 
in the light of our knowledge of the phenomena of 
acquired word-blindness. My second communication 
was to The Lancet on May 26th, 1900, when I reported 
two cases of congenital word-blindness. This paper 
was not confined to a simple record of the cases, but 
gave a detailed analysis and explanation of the symptoms. 
I claim for this paper that it is the first attempt in 
medical literature to analyse and explain in detail the 
symptoms met with in this condition, to establish the 
diagnosis on a scientific basis, and to show that the 
difficulties encountered in teaching children so affected 
to read could be overcome by patient and persistent 
training. The following are the concluding sentences 
of the paper : 

" I have little doubt that these cases of congenital 
word-blindness are by no •means ,fSO rare as the 
absence of recorded cases would lead us to infer. Their 
rarity is, I think, accounted for by the fact that when 
they do occur, they are not recognised. It is a matter 
of the highest importance to recognise the cause and 
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the true nature of this difficulty in learning to read 
which is experienced by these children, otherwise they 
^may be harshly treated as imbeciles or incorrigibles, 
and either neglected or punished for a defect for which 
they are in no wise responsible. The recognition of 
the' true character of the difficulty will lead the parents 
and teachers of these children to deal with them in 
the proper way, not by harsh and severe treatment, 
but by attempting to overcome the difficulty by patient 
and persistent training.” 

In The Ophthalmic Review for March 1901, Mr. E. 
Nettleship gave notes from his case-books of five cases 
of great difficulty or inability to learn to read which 
had come under his observation in the ordinary course 
of his practice, and which he now regarded as belonging 
to the class of cases which I had described in my 
Lancet article b^ the term congenital word-blindness. 
Mr. Nettleship said in his communication : ” I think 
we are much indebted to Dr. Hinshelwood for drawing 
attention to the subject of congenital word-blindness. 
For though this condition seems to have attracted but 
little notice hitherto, it is, as he points out, not on 
that account necessarily, nor even probably, of rare 
occurrence ; whilst if even moderately frequent, it 
has Considerable importance. I have myself been 
familiar with the condition for years, thinking and 
speaking of it as congenital want of power to acquire 
knowledge by printed signs ; but I have to thank 
Dr. Hinshelwodd’s publication for giving me a clear 
and accurate conception of its nature.” 

To The Ophthalmic Ref)iew for April 1902 I contri- 
buted another paper giving a report of two other cases 
which had come under my notice. In that paper the 
various points in the diagnosis of congenital word- 
blindness were discussed in detail, and especially the 
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treatment of the condition. In 1903, on the Continent, 
Lechner and Wernicke reported each a case. 
In 1904 Mr. Sydney Stephenson made a com- 
munication on the subject to the Society for the Study 
of Disease in Children, and reported two new cases. 
Mr. Stephenson gave a short sketch of the history of 
our knowledge of the subject of congenital word- 
blindness and stated that up to that date fourteen 
cases had been reported by six authors, and that to 
Dr. Hinshelwood undoubtedly belonged the credit of 
having been the firsrt to describe the condition scien- 
tifically.*’ 

In July 1904, at the annual meeting of the British 
Medical Association at Oxford, I read a paper {^) 
on congenital word-blindness, in which a fifth case 
was reported, and the various points in the etiology, 
symptomatology, and treatment of the condition were 
discussed. 

Such is the history of the pioneer efforts to diffuse 
a knowledge of congenital word-blindness. Since then 
numerous papers thereon have appeared in this 
country, on the Continent, and in America, but I 
think not much of real importance has been added to 
the knowledge of the subject which is to be found in 
these early communications. The condition bein'g now 
generally recognised and acknowledged as one of the 
congenital defects of childhood, it now occupies a place 
in the pages of many recent books, as a subject of 
considerable interest and importance ' especially from 
the educational point of view. 

I think it is well to begin' the study of this defect 
with some records of actual cases, so as to familiarise 
the mind with the various types of the condition. I 
have selected for that purpose twelve cases from my 
case-books, and the five recorded in the present chapter 



CONGENITAL WORD-BLINDNESS 45 

were the very earliest that came under my observation. 
These twelve examples will suffice to illustrate the 
» various symptoms met with, and to convey to the 
mind of the reader a general picture of the condition. 
Case I. — In March 1900 a boy, aged ii years, was 
brought to me at the Glasgow Eye Infirmary by his 
father, who gave the following history : This boy had 
been at school for four and a half years, but was finally 
sent away, because he could not be taught to read. 
His father informed me that he was a considerable time 
at school before his defect was nol^ced, as he had such 
an excellent memory that he learned his lessons by 
heart ; in fact, his first little reading book he knew so 
well that whenever it came to his turn he could from 
memory repeat his lesson, although he could not read 
the words. His father also informed me that in every 
respect, unless in inability to read, the boy seemed 
quite as intelligdfit as any of his brothers or sisters. 
His auditory memory was excellent, and better than 
that of any of the other members of the family. When 
a passage was repeated to him aloud, he could commit 
it to memory very rapidly. When I first saw the boy 
and his father at the Eye Infirmary, I asked them to 
call at my house and I wrote down the address on an 
envelope. A few days thereafter the father could not 
find the envelope, but the boy at once told him my 
address correctly, having remembered it from hearing 
me state it once. When I examined the boy, he seemed 
a smart and intalligent lad for his years. He knew 
the alphabet by heart, repeating it rapidly and cor- 
rectly. He could jecognis© by sight, however, only a 
very few letters, and these not with any degree of 
certainty, after being four and a half years at school. 
He could spell correctly most simple words of one 
syllable, such as “ cat,’* “ dog,” ” man,” ” boy,” etc., 
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but he could not recognise by sight even the simplest 
and commonest words such as the," “ of," " in," etc. 
He had no difficulty in recognising all other visual 
objects such as faces, places, and pictures. On each 
page of the little primer in which I tested him, there 
was a picture of some object, which was followed by 
some simple letterpress about it. He at once recog- 
nised and named the pictures, e.g. " a cat," " a dog." 
I would then ask him to spell the word, which he nearly 
always did correctly. On asking him to pick out the 
word " cat " on the page, he was unable to do it. I 
repeated this experiment with the same result on 
page after page of the little primer. On testing him 
with figures I found that he could repeat from memory 
fluently and correctly numbers up to a hundred. He 
could also perform mentally simple sums of addition. 
He could not, however, recognise all the figures by 
sight, but he knew them better than the letters, and 
recognised a greater number of them. 

Case II. — A boy, aged lo years, was brought to me 
by his father in January 1900, to see if I could discover 
the reason of his great difficulty in learning to read. 
The boy had been at school for three years, and had 
got on well with every subject except reading. He 
was apparently a bright, and in every respect t-n intel- 
ligent boy. He had been learning music for a year, 
and had made good progress in it, his teacher expressing 
great satisfaction at the end of the year. In all depart- 
ments of his studies where the instruction was oral he 
had made good progress, showing that his auditory 
memory was good. His father, a*- medical man, who 
had read my papers on word-blindness, thought that 
his son’s great difficulty in learning to read might 
be due to some visual or cerebral defect, and therefore 
brought him,to see me. It was soon evident, however, 
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on examination of the boy that the difficulty in learning 
to read was due not to any lowering of the visual 
acuity, but to some congenital deficiency of the visual 
memory of words. He knew and recognised by sight 
all the letters of the alphabet, but his stock of word- 
memories was very limited, so that he could not read 
by sight alone but required constantly to pause and 
spell out the words letter by letter. Such short familiar 
words as the,"' " in,’* on,’' of,” '' to,” etc., he recog- 
nised at once, but more uncommon words, even when 
of one syllable, such as “ tub,”*” rug,” he was unable 
to recognise by sight alone, until he had spelt them 
out aloud letter by letter, and so appealed to his auditory 
memory. His father has noted that the boy never 
reads for amusement. As his father expresses it, ” it 
seems to take a great deal out of him.” Figures he 
reads very fluently both in simple and in complex com- 
binations. The boy himself says he reads figures much 
more easily and with less effort. He performs simple 
sums quite correctly, and his progress in arithmetic has 
been regarded as quite satisfactory. He has had no 
difficulty in learning to write. His visual acuity is good. 

Case HI. — A girl aged lo years, healthy-looking and 
well grown for her age, was brought to me at the Glasgow 
Eye Infirmary in April 1901. She had always enjoyed 
excellent health, with the exception of a severe illness 
six years previously when she suffered from measles 
complicated by whooping cough and pneumonia. She 
went to school Tour years ago, and has experienced the 
greatest difficulty in learning to read. After four years' 
laborious effort, ’she only reads now the book of the 
first standard, and that with the greatest difficulty. It 
took nine months of hard labour before she learned the 
letters of the alphabet, and even at the end of nine 
months she knew it only imperfectly. So great was her 
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difi&culty in learning it, that at times it seemed an 
impossibility, and on several occasions her mother 
abandoned the task in despair. She, however, returned 
to it again and again, and after nine months’ labour 
she learned, although imperfectly, the letters of the 
alphabet, and even yet she makes occasional mistakes 
in naming the letters. Since then she has not got 
beyond the book of the first standard, which she reads 
with difficulty, having to spell out most of the words 
except the very small familiar ones such as the/' 
of," " in," " to," etc. These small common words 
are the only ones which she recognises by sight alone. 
The others she has to spell out either aloud or silently, 
in the former case appealing to her auditory memory, 
and in the latter to the memory of speech movements, 
or glosso-kinaesthetic memory as it has been called by 
BastianC"’®). In her education, this difficulty in learning 
to read by sight has been the only one encountered. 
Her general intelligence is good and her memory good 
in all other respects. Her auditory memory is excellent, 
and she learns by heart passages rapidly and well. She 
spells well, and has no difficulty in spelling at once 
words which she cannot recognise by sight alone. She 
writes fairly, and there has been no difficulty in teaching 
her to write. She has had no difficulty in keeping up 
with the other children in her arithmetic, and no diffi- 
culty has been encountered in teaching her to read 
figures, which she does with fluency. She has learned 
addition and subtraction, and is at present working at 
multiplication. Her vision is good. 

Case IV. — boy, aged 7 years, a healthy and in 
other respects intelligent child, has now been three 
years at school, but cannot be taught to read. At 
the request of the schoolmaster the boy was brought 
by his parents to the Glasgow Eye Infirmary in Sep- 
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tember 1901, to see if the difficulty in learning to read 
was due to any ocular defect. His vision was found 
to be normal and his eyes healthy. He does not even 
know all the letters of the alphabet, but if gently told 
when he is wrong and given time, as a rule he can 
nanie the letter correctly at last. He can repeat the 
alphabet rapidly by heart. He can scarcely read a 
word without spelling it out letter by letter. Even 
such short words as on,'* '' cat,'" “ rat,” must be 
spelt out aloud, letter by letter, before they are recog- 
nised. I observed repeatedly whilst examining him 
that after spelling out and naming a word, if he comes 
to the same word a line or two lower down, he does 
not recognise it. There has been no difficulty in 
teaching him orally, and his auditory memory seems 
excellent. He was pushed on for a time with the 
other children, because he successfully concealed the 
fact of his inatulity to read by learning his reading 
lesson by heart. His mother says that he is a smart, 
intelligent boy, even smarter and quicker in many 
respects than her other children, his one defect being 
that he cannot be taught to read. He can spell fairly. 
He can form all the written characters well. Figures he 
reads correctly and fluently up to twenty, but beyond 
that he is somewhat uncertain and makes mistakes. 

Case V. — boy, 12 years of age, was brought in 
March 1902 to the Glasgow Eye Infirmary by his 
mother, to see if there was anything wrong with his 
eyesight. The Ijoy had been seven years at school, 
and there had b^en from the outset the greatest difficulty 
in teaching him t;p read. ^ The boy should have been 
in Standard V, but was now, after seven years, only 
in Standard II, and he could not get out of it because 
of his reading. He had made no complaint whatever 
about his vision, but his mother had brought him to 
4 
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the Eye Infirmary in order to discover if his eyesight 
had anything to do with his difficulty. His mother 
stated that he was in every other respect a sharp and 
intelligent boy. He had no difficulty with arithmetic, 
and could keep up with the other scholars easily in this 
department. He was now working at compound 
addition. His mother said that the other boys laughed 
at him in class, and that when he became excited his 
reading was worse than ever. He concealed his defect 
for a time by learning his lesson by heart, so that when 
it came to his turn and he got a few words at the begin- 
ning, he could repeatithe lesson by heart. His auditory 
memory, therefore, was evidently very good. On 
examining him I found that his reading was very 
defective for a boy who had been seven years at school. 
He could rarely read by sight more than two or three 
consecutive words, but came to a standstill every 
second or third word, and was unable j:o proceed unless 
he were allowed to spell out the word aloud, thus 
appealing to his auditory memory, or to spell it silently 
with his lips, thus appealing to his memory of speech 
movements — glosso-kincEsthetic memory of Bastian (^^). 
The words he stuck at were chiefly polysyllables, but 
this was not always the case, as he often failed to 
recognise by sight even simple monosyllabic words. 
He spelt very well, and when asked to spell the words 
which he had failed to recognise by sight, he nearly 
always did so without any difficulty. He read all 
combinations of figures with the greatest fluency up 
to millions. I made him do several sums up to com- 
pound addition. All of these he^ did smartly and 
correctly. His mother informed me that he had a 
splendid memory and could learn things by heart very 
easily. I wrote to his schoolmaster for information 
about the boy. He replied that the lad had experienced 
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throughout his whole career in the school the greatest 
difficulty in learning to read, which had kept him very 
much behind in his progress through the school. He 
was strong in arithmetic, good at spelling, and average 
in other subjects, including geography and history. 

I have never,” said his master, ” seen a case similar 
to this one in my twenty-five years’ experience as a 
teacher. There is another boy in his class who is quite 
as poor a reader, but this other boy is all-round poor, 
showing no sign of smartness in anything.” 

After reading the records of thg cases in this and the 
following chapter, the first thing that will strike the reader 
is their strong similarity to the records of pure cases 
of acquired word-blindness given in Chapter I ; in fact, 
the symptoms manifested in these two classes of cases 
are practically the same, viz. inability to recognise by 
sight printed and written characters but with all the 
other cerebral * powers unaffected. The difference 
between the two classes of cases is that in acquired 
word-blindness the visual memories of words and let- 
ters, the result of years of past training and education, 
have been completely lost, whilst in the congenital 
form children with otherwise normal brains and intel- 
ligence are unable to acquire these visual memories 
of wofds and letters at least by the same process of 
education and training as other children. It was thus 
that Dr. Morgan, on meeting with the case of a child 
unable to read after seven years’ training, but with 
intellectual powers otherwise unaffected, saw at once 
the striking sirAilarity to the cases which he had read 
a year previously •in my j^per in The Lancet on word- 
blindness, and suggested that the inability of the child 
might be due to a congenital form of this condition. 
Thus the knowledge of the one condition led directly 
and naturally to the recognition of the other. 
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It will be observed that in all the cases recorded in 
this book there was no defect whatever in the general 
intelligence of the children nor in their powers of 
reasoning or observation. In some cases even the 
parents maintained that the child affected was the 
most intelligent member of their family. It was this 
fact particularly which puzzled both teachers and 
parents, that a child smart and intelligent in every 
other respect could not be taught to read like other 
children. The defect in these children is then a strictly 
specialised one, viz. a/iifficulty in acquiring and storing 
up in the brain the visual memories of words and 
letters. It may not extend beyond this special group 
of visual images. The power of retaining and storing 
up the visual memories of numbers and musical notes 
may be quite normal, though in some cases the defect 
may extend to these also. Such symptoms, although 
puzzling and inexplicable to those without a knowledge 
of word-blindness due to disease, become clear and 
explicable in the light of our knowledge regarding the 
latter. We have seen in Chapter I that the visual 
memories of words and letters, of numbers and of 
musical notes, must be stored up in distinct cerebral 
areas, as we find that each of these groups may be 
lost whilst the others are preserved, but smcc they 
are frequently lost simultaneously they are probably 
very close together and may even be contiguous. 
Hence we infer that in the case of these defective chil- 
dren their difficulties in learning ta read can most 
readily be explained on the ground of some defect in 
the special area of the brain Where ate stored the visual 
memories of words and letters. There is now a general 
agreement, as we have seen in Chapter I, that this 
area is in the angular and supra-marginal gyri of the 
left side of the brain in right-handed people, and that 
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the more important part of the centre is situated in 
the angular gyrus. If there be any abnormality within 
this area due either to disease, to injury at birth, or 
to faulty development, it is easily conceivable how 
such a child should experience abnormal difficulty in 
learning to read. Any condition diminishing the 
number of cortical cells within this area or interfering 
with the blood supply would lower the functional 
activity of the centre, and hence would diminish the 
power of retention of the visual images of words and 
letters which is absolutely essei^tial for the successful 
accomplishment of the act of reading. Varying degrees 
of damage to this cerebral centre would account for 
the varying degrees of defect manifested by the different 
cases. 

Reading. — ^To understand clearly the nature of the 
defect in these children, we must analyse a little more 
precisely the derebral visual processes concerned in 
the act of reading and consider the manner in which 
an individual learns to read. The following remarks, 
of course, apply to the old-fashioned method of learning 
to read. Of the twelve cases reported in this book, 
all had been trained in this way, unless Case XII, who 
was trained on the look and say system, regarding 
which we will make some remarks in the chapter on 
treatment. The first stage in the old method is to 
store up in the visual memory the individual letters of 
the alphabet. When we have stored in our visual 
memory the visfial images of the letters of the alphabet, 
we can recall them into consciousness at will and see 
them as clearly\s if printed on the pages of a book, 
even when the book is absent. It is by comparison 
with these permanent visual images of the letters and 
words stored in this cerebral centre that we are able to 
recognise the printed letters and words on the page of 



54 CONGENITAL WORD-BLINDNESS 

the book. If this cerebral area is destroyed by disease, 
then the individual loses this power of recognition and 
becomes letter- and word-blind, as we have seen exem- 
plified in Chapter I. Under normal circumstances this 
first stage is accomplished with comparative ease and 
rapidity, there being only twenty-six letters in our 
alphabet, or taking capital and small letters, fifty-two 
visual images in all to be acquired. The memory of 
words is first registered in our auditory memory centre, 
situated in the tempero-sphenoidal lobe, and of course 
intimately connected with the visual memory centre, 
as all the cerebral centres involved in language are 
connected with one another. We are able to spell 
the words before we are able to recognise them by 
sight. When the individual has stored up in the centre 
in his left angular gyrus the visual memories of the 
individual letters of the alphabet, and in his auditory 
centre the spelling of the words, he is then able to enter 
on the second stage of reading. He is now able to 
read words by spelling them out aloud letter by letter, 
and thus by appealing to his auditory memory, he 
gets the proper word ; or sometimes he may simply 
be seen to move his lips, spelling silently each letter, 
and thus appealing to his memory of speech movements, 
or glosso-kinaesthctic memory as it has been tailed 
by Bastian C^®), or he may sometimes be seen tracing 
the letters with his fingers on the table and thus appeal- 
ing to his writing centre. To reach the third or final 
stage in the art of reading is a much more formidable 
task, and requires for its accomplishmej*^ a much longer 
period of time. This third st^e consiiits in the gradual 
acquirement and storage of the visual memories of 
words. When this is accomplished, the individual reads 
not by analysing each word into its individual letters, 
but by recognising each word as a separate picture. 
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The words then cease to be for such an individual 
simply a combination of letters. Each word is regarded 
rather as an ideogram, picture, or symbol which suggests 
a particular idea. The individual now recognises a 
word, just as he recognises a landscape or a familiar 
face, by its general outline and form without resolving 
it into its constituent details. He has now learned to 
read by sight alone. When he looks at the words on 
the printed page, he can now interpret them by com- 
parison with the visual word memories stored in his 
angular gyrus, and there is no neffd for further appeal, 
as before, to his auditory memory or glosso-kinassthetic 
or writing centres. He has now successfully attained 
the final stage in the art of reading, viz. the power of 
reading by sight alone. But even in those who have 
reached this stage, there are different degrees of pro- 
ficiency, Many \^ho have reached this stage of reading 
by sight can do so only very slowly and with some 
degree of effort, whilst others can skip over the pages 
of a book with great rapidity and case. There are slow 
readers and quick readers. Very great differences are 
observed in this respect. No doubt the amount of 
practice is a most important factor in producing these 
differences, some people only reading very rarely, and 
others being engaged with books from morn till night ; 
but I think the degree of development of the visual 
memory centre is also a contributory factor. We are 
not all furnished ^ the start of life with visual memories 
of the same capacity, and this influences us more or 
less throughout o'^ whole existence. 

With this knowledge of the process involved in 
acquiring the art of reading by sight, our cases become 
quite clear and intelligible. In all of these the diffi- 
culties began even in the first stage, viz. in learning the 
letters of the alphabet. This at once reveals a very 
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grave defect in the visual memory centre, as the number 
of visual memories to be registered was only twenty-six, 
or taking both capital and small letters, fifty-two in all. 
The degree of difficulty varies, but in all it is very great, 
and in Case III the mother of the child told us that it 
took nine months’ persevering effort to acquire the 
letters of the alphabet. Most of the cases recorded in 
this book, however, had acquired after a considerable 
effort the visual memories of the letters of the alphabet, 
and had reached stage two in the art of reading. They 
could read if allowed to spell out the words letter by 
letter and so make appeal to their auditory memory, 
which had already been furnished with the spelling of 
the words. In all, the auditory memory was good, and 
they were all able to spell well with one exception, 
Case XII, where the boy was educated on the “ look 
and say ” system, in wliich they arc not taught to 
spell. In the two Cases V and VI, they were able to 
recognise many of the words if allowed to move their 
lips and spell them silently, thus appealing to their 
memory of speech movements, glosso-kinaesthetic 
centre. Although in all these cases the abnormal 
difficulties of the children were manifest in the very 
first stage, it was in their attempt to reach the third 
stage, viz. reading by sight alone, that theif defect 
became conspicuously manifest. In order to accom- 
plish this with any degree of proficiency, a very large 
number of visual memories of words has to be acquired. 
In all the cases recorded, the children, even after years 
of the ordinary training at school, Md only managed 
to acquire at the most the*" visual memories of a few 
short familiar words, such as the, to, of, etc., and had 
been unable to get beyond the second stage, viz. reading 
words by spelling aloud and appealing to the auditory 
memory. There is thus manifest in these children 



CONGENITAL WORD-BLINDNESS 57 

such a striking contrast between the capacity of the 
auditory and the visual memories that it at once reveals 
a condition which is so abnormal that it can only be 
regarded as pathological. It is thus in their failure to 
acquire the art of reading by sight alone and without 
appeal to any other cerebral centres than the visual 
that this defect becomes conspicuously manifest. They 
have been unable like the other children to furnish their 
visual memory centre with the visual memories of 
words, and it is the great and persevering efforts which 
are necessary to repair this faikire and to remedy this 
defect v/hich makes their educational career so different 
from that of the ordinary child. 

Arithmetic. — Of the twelve cases recorded in this 
book, in three only, Cases I, IV, and XI, did the defect 
extend also to the recognition of figures. In the other 
nine cases no difficulties were experienced in learning 
to read figures, and the children were able to keep up 
with the others in the subject of arithmetic. In two. 
Cases V and X, the children were said to be good at 
arithmetic and markedly above the average. This 
was a feature in these cases which naturally puzzled 
very much the parents and schoolmasters. It does 
seem an extraordinary thing that a child manifesting 
such*abnormal difficulties in the attempt to read w^ords 
and letters should experience none in the reading of 
figures or in performing the various mental processes 
involved in arithmetic. Of these twelve children four 
had reached the compound rules, and as we have seen, 
two actually c-^^celled in the subject. This facility in 
the reading anc> manipulation of figures manifested in 
the great majority of cases of congenital word-blindness 
excites no surprise, however, in those who are familiar 
with the symptoms manifested in acquired word-blind- 
ness which we studied in the first chapter. In the light 
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of the knowledge thus acquired the explanation is clear 
and simple. We saw that in acquired word-blindness 
the power of reading figures is preserved intact with 
great frequency. This was well exemplified by the 
fact there stated that out of eight cases of acquired 
word-blindness recorded by me at various periods, the 
power of reading figures was preserved intact in six 
cases. We also saw that the legitimate inference from 
the facts supplied by recorded cases of acquired word- 
blindness was that the visual memories of words and 
figures were deposit ed« in distinct cerebral areas, but 
that these were probably close together and possibly 
contiguous. This affords a clear explanation of the 
facts observed in these twelve cases of congenital word- 
blindness. When the congenital defect of development 
was strictly limited to the word centre alone, the 
children possessed the power of reading figures, as was 
seen in nine out of our twelve cases, but when the 
defective development was more extensive and thus 
involved the figure area, then the inability to read 
included both words and figures, as was well exemplified 
in Cases I, IV, and XI. 

It may be interesting to recall what I said on this 
subject in a communication to The British Medical 
Journal in November 1896, commenting on the symp- 
toms of the first case of congenital word-blindness which 
had been recorded by Dr. Morgan. Amongst other 
remarks, I made the following on the topic of the 
reading of figures : In a paper read'by me at the 
Glasgow Mcdico-Chirurgical Society an^ subsequently 
published in The Lancet of December 21st, 1895, I 
discussed in detail a case in which the patient with 
normal visual acuity was unable to read any printed 
or written characters with which he was previously 
familiar, with the exception of Arabic numerals, which 
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he read fluently. I have there quoted five additional 
cases where with word-blindness the power of reading 
figures was preserved intact. Professor Gairdner, of 
Glasgow, has since informed me of a similar case occur- 
ring in his own experience. Dr. Morgan’s case lends 
additional confirmation to the remarkable fact that the 
visual memory for words and letters is completely 
independent of that for figures. Clinical experience has 
already taught us that the one form of visual memory 
may be completely lost, whilst the other remains intact. 
Dr. Morgan’s case supplies the acjditional fact that the 
visual memory for words may be congenitally defective, 
whilst that for numbers presents nothing abnormal. 
Experience further teaches that either form of visual 
memory may be developed to an abnormal degree 
without the other manifesting any corresponding de- 
velopment or even with the other remaining below 
normal. I think^we are compelled to infer from such 
complete functional independence of these two groups 
of visual memories an anatomical independence. We 
can as yet only localise the visual memory of words 
and letters, but from the frequency with which the 
visual memories of words and numbers are simul- 
taneously lost, we can infer that the areas affected, 
though* not identical, are probably very close to- 
gether. I wish to call particular attention to this 
little-known fact of clinical experience in the hope 
that a more widely diffused knowledge may increase 
the number of Accurately observed cases of word- 
blindness.” ^ 

These words, wiitten mAre than twenty years ago in 
reference to the first reported case of congenital word- 
blindness, have been amply verified by all subsequent 
experience of the condition. The power of reading 
figures has been found to be preserved so frequently 
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that it is now regarded as a valuable aid to the diagnosis 
in cases of congenital word-blindness. 

This conception of distinct cerebral areas involved 
for words and figures, which is clearly indicated from 
the study of disease, is also strengthened and confirmed 
by our knowledge of the mental phenomena observed 
in health. It is a common experience that a boy at 
school may display great proficiency in arithmetic and 
yet not excel in any of the other departments of his 
studies. We have seen that MM. Inaudi and Diamandi, 
who startled the scientific world many years ago by 
their great feats in mental arithmetic, exciting astonish- 
ment and admiration by their extraordinary memory 
for figures, did not possess any special gifts as regards 
other forms of memory — e.g. that for words — but that 
in some respects they were below normal. So Alfred 
Binet (**'), who studied their cases very carefully, informs 
us. We see also the converse condition, boys who 
excel in their studies in other departments, but are 
the greatest '' duffers at arithmetic. Sydney Stephen- 
son (***) mentions that he once saw a boy, lo years of 
age, who experienced extraordinary difficulty in reading 
figures, without any corresponding difficulty as to 
letters and words. “ Unfortunately," he says, I saw 
the patient once only, and have failed to trace him 
since." In my student days one of my friends, who 
won the highest distinctions in his classical and philo- 
sophical studies, could not take the ordinary degree of 
M.A. because he was hopelessly defective at mathe- 
matics, and this deficiency extended to arithmetic also. 
I rcinember, as a student oS^the late,' Lord Kelvin, how 
that distinguished savant repeatedly made the most 
ludicrous mistakes in working out simple sums on the 
blackboard in the class-room which were gravely 
corrected by his assistant, much to the amusement of 
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the class. All these facts of experience thus clearly 
show that proficiency in figures or the reverse gives no 
indication as to the powers of the individual in other 
departments of study, and this is rendered quite intel- 
ligible by the inferences we have drawn from the study 
of acquired and congenital word-blindness as to the 
anatomical independence of the cerebral areas involved. 

Writing. — ^All our cases learned to write. They 
learned to form correctly the written characters, and 
could copy a piece of writing which was put before 
them, but as a rule they failed when they were asked 
to write to dictation. It seems strange at first sight 
that a child knowing how to form the individual letters, 
and also knowing how to spell the words, is yet unable 
to write correctly to dictation. The explanation is to 
be found in our knowledge of the facts of acquired word- 
blindness, and I would refer to the discussion on this 
point to be founQ in my remarks on the post-mortem 
examination of the brain in the Appendix to Chapter I. 
We there saw that the graphic motor centre is not 
stimulated directly from the auditory, but requires the 
intervention of the visual memory centre, wherein are 
revived the visual images of the words. Hence in cases 
where the visual memory centre was destroyed by 
disease* the patient could no longer write to dictation, 
as he could no longer revive in his mind the visual 
memories of words which are necessary to stimulate 
the graphic motor centre. Our congenitally word- 
blind children affe practically in the same condition. 
Although this visual memory centre is not destroyed, 
it is functionally in abeyance, as it has not yet been 
furnished with the visual memories of words, and 
hence stimulation of the graphic centre is impossible. 
It is only when we have furnished this visual memory 
centre with a fair supply of visual word memories, that 
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the child is able to accomplish anything satisfactory 
in the way of writing to dictation, and as its stock of 
visual word memories increases, so does its proficiency 
in writing to dictation. 

Music, — In Case II the boy made good progress in 
music, his teacher expressing great satisfaction with- his 
musical studies. This fact is in perfect harmony with 
our experience in cases of acquired word-blindness, 
which I have discussed in Chapter I. We have there 
given examples of acquired word-blindness where the 
patient, unable to read words and letters, retained intact 
the power of reading musical notes. We saw that the 
visual memory for musical notes is quite distinct from 
the visual memory of words, since the one form of 
memory may be entirely lost, whilst tlie other is not 
changed or modified in any way, and that this complete 
functional independence entitles us to infer an ana- 
tomical independence, just as in the* case of figures. 
Hence when, as in Case II, the congenital defect was 
strictly limited to the word centre, there was nothing 
surprising in the fact that the boy made good progress 
in his music as well as in his arithmetic, both of which 
are dependent upon the functional activity of different 
areas of the brain. In one of the five cases recorded 
by Mr. E. Nettleship (^i), what puzzled the parents was 
the fact that whilst their child had the greatest diffi- 
culty in learning to read print, he could read music well. 

Subjects Imparted by Oral Instruction. — We have 
seen that in all our cases the childrtM possessed good 
auditory memories, a fact of the very greatest import- 
anc^xrom the point of view ©f the prognosis and treat- 
ment, as we shall see later. In some of the cases, as 
in I, IV, V, and VIII, the auditory memory was excep- 
tionally good, as was well shown by the incident men- 
tioned in the history of these cases, that they concealed 
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their defect for some time by learning their reading 
book by heart from listening to others. Hence in all 
subjects where information could be imparted to them 
orally, their progress was quite satisfactory. 

On analysing our cases, a final fact appears which 
is worthy of notice : the much greater frequency of this 
defect in boys as compared with girls. Out of the twelve 
cases recorded in this book, ten occurred in boys and 
only two in girls, viz. Cases III and X. Sydney Stephen- 
son had noted this point in his first communication on 
the subject and observed that of the sixteen cases 
reported up till then, thirteen — tiiat is 81 '25 per cent. — 
had been met with in males. This great difference in 
the incidence of this condition in the two sexes has 
been confirmed by the experience of all later observers, 
but no explanation has been suggested, so far as I 
am aware, to account for this striking frequency of 
congenital word-blindness in the male sex. 
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HEREDITARY CONGENITAL WORD-BLINDNESS 

For the information regarding the educational history 
of the members of this family, I am greatly indebted to 
the headmaster of th‘6 school where the whole family, 
consisting of eleven children, had been educated and 
who personally brought the affected members to see 
me. Their schoolmaster informed me that there was 
no difficulty experienced in the education of the first 
seven members of the family, but that the eighth, 
ninth, tenth, and eleventh — all boys--y-experienced the 
greatest difficulties in learning to read. He also said 
that in his long experience as a teacher he had never 
before met with anything like the difficulties encoun- 
tered in attempting to teach these four boys to read, 
and that he was greatly puzzled how to account for it, 
as in every other respect the boys seemed so intelligent. 
Dr. W. Lewis Thomson, Assistant Medical O^Scer of 
Health for Lanarkshire, to whom he had mentioned the 
case of the four boys, at once recognised the true nature 
of the difficulty. Dr. Thomson, being an old pupil of 
my own, was thoroughly conversant *i5yith the nature of 
congenital word-blindness, and at once recognising that 
the^ four boys were typical cases this condition, 
arranged that the children should be sent to see me. 
I saw them in March 1907, accompanied by their 
mother and the schoolmaster, who gave me valuable 
information about their past history. 

^4 
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Case VI. — S., 12 years of age, the youngest member 
of the family, had been at school for more than seven 
years, having joined it in January 1900. His mother 
stated that his general intelligence was good, and that 
he was quite as smart in every way as the other members 
of the family. The schoolmaster informed me that 
since going to school the greatest difficulty had been 
experienced in teaching him to read. The children at 
his school were taught reading in the old method^ by 
learning first the letters of the alphabet. After seven 
years at school, this boy could nof read by sight even a 
child* s first primer. On examining him with the letters 
of the alphabet, I found he knew most of them, but 
not all. On testing his power of reading I found that 
he was quite unable to read by sight even a child's first 
primer composed of monosyllabic words, but was only 
able to pick out a word here and there. On a whole 
page of a child's* first primer he could only recognise 
by sight five words — it, is, to, can, and not. He recog- 
nised nearly all the words if they were spelt out to 
him, and he recognised most of them if allowed to spell 
them out himself. But when I forbade him spelling 
them aloud or even spelling them silently, by for- 
bidding him to move his lips, he could only recognise 
the five w'ords given above, and was quite unable to 
read by sight alone any single sentence in this child's 
first primer. If allowed to spell out each word letter 
by letter, and thus appeal to his auditory memory, he 
could read the iffost of them ; but if confined to the 
recognition of th^ words by sight, he could rec;ognise 
only a very few of the *simpjest and most comajon 
words. His stock of visual word memories was thus 
extremely limited, and that after being over seven 
years at school. He has made much better progress in 
arithmetic. He reads fluently numbers up to hundreds 
5 
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of thousands, and can do sums in addition, subtraction, 
and multiplication. He has thus made much greater 
progress with his arithmetic than with his reading, 
although even in this department his master informs 
me he is below the average. His" auditory memory and 
general intelligence are good, and he can readily learn 
anything taught in the way of oral instruction. He 
repeated several verses from memory without a single 
mistake,, which he had to learn by heart the week before 
as part of his school work. He recognises at once all 
kinds of objects and ^pictures shown to him. He has 
learned to write well. He cannot write to dictation, 
but copies correctly. His vision is practically normal 
and his general health is good. .. 

Case VII. — H,, aged 14, has been at school for nine 
years. The greatest difficulty has been experienced 
all through these nine years in teaching him to read. 
He should now have passed all the standards and been 
in the supplement ar 3^ class, but is only in Standard III. 
It has been his difficulty in learning to read which has 
kept him back, as otherwise he is a smart and intelligent 
boy. He gets on well with his arithmetic, and is at 
present doing the compound rules, which he does fairly 
well. His auditor^" memory is good, and he can learn 
by heart easily what is imparted to him by word of 
mouth. He writes well, and ho aifficulty was experi- 
enced in teaching him either arithmetic or writing. 
With regard to his learning to read, the schoolmaster 
informs me that the greatest difficufty with him was 
exp^’ enced during the first three yeai;s, during which so 
litw progress was made tfiat it seemed for a time 
that the difficulty would prove insuperable. During 
the last two years, however, he has made substantial 
progress, and is now learning to read. When I tested 
him with the reading book of Standard III, I found 
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that he could read slowly and laboriously, if I allowed 
him to spell out the words aloud. He knew all his 
letters, but very few of the words by sight, only some 
of the monosyllabic and most familiar ones. However, 
even in this respect he was improving and gradually 
increasing his stock of visual word memories, which 
was still limited, but much larger than that of his 
younger brother. 

Case VIII. — J., aged 18 years, was at school for 
seven years, and left when 14 years of age. He has 
now left school for four years^and has been working 
as a coal miner. His schoolmaster informs me that 
throughout his whole school career there seemed to be 
an insuperable difficulty in his learning to read, and 
at the end of seven years he left school without being 
able to read even the child’s first primer. What struck 
the schoolmaster, however, as most extraordinary was 
that with regard to his arithmetic he made good pro- 
gress and had no difficulty in keeping up with the 
other boys in this department, and before he left school 
had gone through all the compound rules, practice and 
simple proportion. His auditory memory was good, 
so much so that he learned his reading books by heart 
from hearing others go over them, so that when he got 
a start he could repeat considerable portions by heart. 
He learned to write quite easily, and could copy fairly 
well, but could not write to dictation. The most 
interesting point in J.’s career was that any progress 
made in reading^had been accomplished during the 
last four years, ^ter he had left school. He h^ thus 
practically taught „ himself. He is a great footjjalL 
enthusiast, and his mother informs me that since 
leaving school he has got the Referee every Monday 
and Friday, which gives detailed accounts of all the 
football matches. Every night, his mother states, 
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after his work he would spend a large part of the 
evening over this newspaper, attempting with the help 
of others to spell out the results of the matches in which 
he was interested. At first he could only do this very 
imperfectly and laboriously with the help of others, but 
now he can do this without help. On testing his poWer 
of reading with a child’s first primer, I found that he 
could only read about one-half of the words without 
spelling them. The other half he could read if allowed 
to spell them out letter by letter, so that he could not 
read fluently even the^^hild’s primer. When I exam- 
ined his power of reading with an ordinary book, I 
found that he recognised by sight very few words of 
more than one syllable, but had to spell them out letter 
by letter. Such common monosyllabic words as the,” 
of,” to,” ” in,” etc., he recognised at once. When 
I examined his ability to read football news, I found he 
could do this much better, as he could recognise by 
sight a much greater number of words. Such terms as 
” goal,” ” goalkeeper,” ” forwards,” ” backs,” ” runs,” 
” dribbling,” etc., and the names of the various clubs 
he could recognise by sight at once. By persistently 
attempting to read the football news for the last four 
years, he had acquired a comparatively good visual 
vocabulary of football terms, and hence he could 
always make something of the accounts of football 
matches, although still with difficulty and spelling out 
a considerable number of words. 

Case IX. — M., aged i6 years, was nine years at 
schoqlii and left it one and. a half y«ars ago. He has 
siiKe been working as a miner. I have not been able 
personally to interview him, as lie refused to allow 
himself to be examined, so that I can speak of him 
only from the information supplied by the schoolmaster, 
his mother, and brothers. The schoolmaster inforhis 
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me that after nine years at school M. left it without 
being able to read. He practically made little progress 
beyond learning the letters of the alphabet. His 
general intelligence and auditory memory were good, 
and like his older brother J., he learned his reading- 
book by heart from hearing others repeat it, so that if 
he got a start, he could read off a good portion of the 
lesson from memory. He made fair progress in arith- 
metic, and when he left school was working at the 
compound rules. He learned to write quite easily, and 
copied well, but could not write to dictation. Since 
leaving school, his mother informs me, he has never 
made the slightest attempt to learn to read, and never 
looks either at a book or a newspaper. At present, 
she says, ** he can read none.'' 

Four years after examining these four brothers, in 
1911, I had an opportunity of examining two members 
of the next genetation of this family, viz. the children 
of the eldest daughter of the family. The two cases 
reported below are, therefore, the nephew and niece of 
the four boys whose cases I have just recorded. The 
mother of these two children never herself experienced 
any difficulty whatever in learning to read. She has 
six children, and the other four members of her family 
have learnt to read without any special difficulty. 

Case X. — ^N., a girl, 12 years of age, has been at 
school for seven years. She has experienced the greatest 
difficulty in learning to read, and at present can only 
read very imperfoetly, being able to recognise by sight 
only some of the commonest monosyllabic words. For 
several years she 'seemed ^o make very little pr%ress, 
but has done much better during the last year. I&he 
knows all the letters of the alphabet, but was a very 
long time in learning them. She tan recognise by 
sight most of the common words of one syllable; such as 
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"the/' "of/' "in/' "which," etc., but most of the 
rarer monosyllabic words she cannot recognise by sight 
alone, although she recognises them nearly all when 
spelt out aloud to her. She has never had the slightest 
difi&culty with arithmetic, and in fact has been rathef 
good at it, and above the average. She is at present in 
the compound rules,' and has no difficulty in keeping 
up with the rest of the class in this subject. She has 
no difficulty in committing things to memory which 
are"repeated aloud to her, and this shows the possession 
of a good auditory memory. She seems a smart and 
intelligent girl in every other respect, apart from her 
difficulty in learning to read. 

Case XI. — D. is a boy aged lo years and has been 
at school for four years. He has made very little pro- 
gress in learning to read by sight. He does not know 
by sight even all the letters of the alphabet, although he 
can repeat them in sequence correctly.* He can scarcely 
recognise any words by sight alone. Out of a whole 
page of a child's primer he recognised by sight only 
two words, " to " and " go." . When I spelt out the 
words aloud to him, and appealed to his auditory 
memory, he recognised every word on the page. He 
can spell nearly all the small words, and can recognise 
them when they are spelt aloud to him, but he cannot 
recognise them by the sense of sight alone. Whilst the 
visual memory for words is so defective, the auditory 
in«:^Jory seems good. He has therefore experienced no 
difficulty in committing things to nftmory which have 
been rpd aloud to him, such as pieces of poetry. With 
regard to arithmetic he has had the same difficulty as 
with regard to reading. He can repeat the figures in 
sequence up to one hundred, and can write them also. 
But if the figures are written down out of their order 
he can only recognise them by sight up to twenty 
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with any degree of certainty and very few combinations 
beyond that. In other respects than learning to read 
words and figures, he seems quite a smart and intelligent 
boy. 

To Dr. C. J. Thomas (*®*) belongs the credit of first 
calling our attention to the probability of a hereditary 
tendency in congenital word-blindness. In a paper 
which appeared in The Ophthalmic Review, August 1905, 
Dr. Thomas first called special attention to the fact 
that congenital word-blindness may assume a family 
type, and that a hereditary tendency is probable. The 
above example of six member^f the same family in 
two generations with congenital word- blindness is a 
striking confirmation of the correctness of Dr. Thomas's 
observations. • In the discussion which followed the 
reading of my paper (**') on hereditary congenital word- 
blindness at the Exeter meeting of the British Medical 
A,'=sociation in 1^7, Mr. Sydney Stephenson narrated 
a striking example by giving details of six cases of 
congenital word-blindness affecting three generations 
of the same family. This he subsequently published 
in The Ophthalmoscope (2^*"). In The Ophthalmic Review, 
Mr. F. Herbert Fisher (2’*) published a case of congenital 
word-blindness, emd in this paper he called special 
attention to the fact that the uncle of the child affected 
had also experienced the greatest difficulty in learning 
to read. I have little doubt that in f uture, if observers 
in every case would make careful inquiries into the 
family history b^th of the present and previous genera- 
tions, the evidence Would rapidly increase as to the 
frequency of the hereditary tendency. 

The fact that congenital word-blindness is sometimes 
hereditary, as is typically exemplified by these six 
cases occurring in two generations of the same family, 
is of considerable importance from the etiological 
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standpoint. We have seen that the difficulty in learn- 
ing to read in cases of congenital word-blindness can 
most readily be explained by some defect in that special 
area of the brain, the left angular gyrus, where are 
stored the visual memories of words and letters. We 
have seen that the defect of this limited cerebral area 
might be due to disease, to injury at birth, or to faulty 
development. In these six cases of , defect belonging 
to the same family it is evident that we may exclude 
such causal factors as disease and injury at birth. 
The abnormal condition of the visual memory centre 
for words and letters istlcoubtless both in these six cases, 
and in all such hereditary groups, due to defective 
development of this special cerebral area occurring in 
the early stages of embryonic growth. The first seven 
members of the family escaped this faulty development, 
but when it occurred in the eighth member, it repeated 
itself in the ninth, tenth, and eleven^Ji. 

If we analyse the symptoms manifested by these six 
cases, we are struck with their similarity. The symp- 
toms of all six children were practically identical in 
kind, but only differed in degree. Their defect was 
strictly confined to their inability to recognise by 
sight, words and letters, with one exception, that of 
Case XI, where the inability extended to numbers also. 
In other respects these six children were quite as intel- 
ligent as the other members of the family. Their 
auditory memory was good and they made satisfactory 
progress in subjects where the insteuction was oral. 
They all learned to spell and could read, if allowed to 
spell ofit aloud each word letter by letter, and thus 
appeal to the auditory memory. They could all recog- 
nise figures by*sight, and learned to count fairly well 
with the exception of Case XI. They all learned to 
write easily, and could qopy correctly, hut not write to 
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dictation. It is evident, therefore, that the area of 
brain involved was exactly similar in each case except 
in Case XI, where the area involved was a little more 
extensive. This similarity of area involved occurring 
in six members of the same family excluded the idea 
of any other causal factor than defective development. 

Although it is possible, as we have seen, that in iso- 
lated cases of congenital word-blindness the cause may 
be found in disease or injury at birth, I think it is 
probable that even in most of those isolated cases the 
condition is the result of defective development, just 
as in the hereditary form, ^his view derives con- 
siderable support from the fact that homonymous 
hemianopsia, which is so frequently associated with 
acquired word-blindness due to disease, has never, so 
far as I know, been met with in any case of congenital 
word-blindness. In the first chapter I have discussed 
reason for ihe frequency of this combination of 
symj^Ji^bms. Whilst I have never seen or heard of any 
case of congenital word-blindness associated with 
homonymous hemianopsia, I have met in my own 
experience with five cases of acquired word-blindness 
associated with this symptom. The fact that this 
association, so frequently observed in acquired word- 
blindness due to cerebral disease, has never yet been 
met with in the congenital form is, I think, most signi- 
ficant, and helps to confirm us in the opinion that 
defective development is the cause of congenital word^ 
blindness in the vast majority of (iases. 

, In this group of six cases, Case VIII is, I think, 
worthy of special noticei and is especially si^iificant 
with regard to the question of treatment.' Here^we 
have the case of a boy who, after being seven years 
at school, left it without being able to read even a child's 
first primer. The ordinary routine iftstruction in class 
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had evidently been of no service to him, so far as 
learning to read was concerned, although he made good 
progress in arithmetic, in writing, and in subjects 
imparted by oral instruction. Yet he actually taught 
himself to read within four years after leaving school — 
the motive power which stimulated him to make the 
efforts with the necessary persistence and perseverance 
being his enthusiasm for football, which induced him 
night after night to try to read the newspaper accounts 
of the matches. This he did very laboriously at first, 
spelling the words out letter by letter, but by dint of 
keeping at it, he had ^adually acquired a fair visual 
vocabulary of football terms such as enabled him to 
read the accounts of the matches in the newspapers. 
I think the history of this boy’s case supplies us with 
the secret of successful treatment, viz, perseverance. 



CHAPTER IV 


DIAGNOSIS 

I SAW in an article on the subject of congenital word- 
blindness the query, ‘‘Why w^e these cases, which we 
find so common, not recognised long before ? ” The 
answer to that query is very simple. Cases of this 
defect have existed ever since men began to read by 
the aid of the twenty-two letters of the alphabet invented 
by Phoenicians about 4,000 years ago, but the true 
F-^nre^of this defect could not possibly be recognised 
until they had become possessed of a knowledge of the 
facts of acquired word-blindness. This knowledge 
explained the phenomena which must have puzzled 
so many generations of medical men as something 
inexplicable, and therefore which met with little or 
no attention at their hands. Our knowledge of acquired 
word-blindness is only of about forty years’ duration, 
dating from the days of Kussmaul and Broadbent. 
The subject was but little known to the bulk of the 
medical profession when I published in 1895 my first 
paper in the colClrnns of The Lancet, the perusal of 
which enabled Dr. Morgan to recognise and to record 
the first case of congenital word-blindness. The papers 
subsequently published by myself and others during the 
next few years gradually spread the knowledge of the 
subject amongst the medical profession until the 
condition met with general recognition. That this 
,■ 75' 
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diffusion of knowledge was a very gradual process 
during the first few years is shown by the fact which 
Stephenson mentions in his communication (f*^) pub- 
lished in 1904, eight years after the publication of the 
first case, that up to that date only fourteen cases had 
been reported. In my first contribution on this subject 
I said : I have little doubt that these cases of con- 
genital word-blindness are by no means so rare as the 
absence of recorded cases would lead us to infer. Their 
rarity is, I think, accounted for by the fact that when 
they do occur they are not recognised.” The truth of 
this forecast became 'Evident from the increase in 
recorded cases and papers on the subject, when once 
the attention of the profession had been widely directed 
to the condition. In educational circles there was even 
a tendency before long to exaggerate the frequency 
with which these cases occurred in schools, and I find 
in an article (2®^) the statements ” thsit these ca^,rO^ 
congenital word-blindness are of very common occur- 
rence,” and that ” one in every thousand of the children 
in our elementary schools at least shows this defect;” 
Now I am quite sure that these are not cases of con- 
genital word-blindness as I understand the term, and 
hence the great importance of setting forth clearly our 
principles of diagnosis. 

Nothing has been more misleading in medicine than 
the use of statistics. Figures and percentages are 
worthless, unless we know precisely the basis on which 
they have been drawn up. The value of this statement 
that congenital word-blindness is found ” in one in 
every thousand of the children in the elementary 
schools ” will depend bn what the writer means by the 
term congenital word-blindness. If we label as word- 
blind every cafe C where some, difficulty is experienced 
in teaching the child to read, then ho doubt we may 
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find the condition quite as common as is indicated in 
the abqve quotation. But in my opinion this is an 
entirely Off oneous conception of what the early writers 
on this subject meant ^by the term congenital word- 
blindness, and this lack of precision in diagnosis has 
been responsible for much of the confusion of ideas 
and inaccuracy which appears in many of the recent 
accounts of this condition. It will be observed that 
all the cases recorded in this book are marked by two 
important conditions : first, gravity of the defect, and 
second, purity of the symptoms,^. If the reader consults 
the records of the early cases, ne will see that these are 
all of an exactly similar character. The first case 
reported by Dr. Morgan is an admirable example, and 
fulfils exactly the two conditions, viz. gravity of the 
defect and purity of the symptoms. In order to make 
‘the principles of the diagnosis perfectly clear, Jet us 
more carefully the significance of these two 
conditions, the presence of which I regard as essential, 
before we can describe a case as one of congenital 
word-blindness. 

We have seen in our studies on acquired word-blindness 
that although every human being endowed with the 
sense of sight possesses the visual memory, yet it is 
possessed in very different degrees by different in- 
dividuals. Francis Galton (2®) in his interesting work, 
Inquiries mto Human Faculty^ made a careful investiga- 
tion into the powers' of visual memory possessed by 
one hundred different individuals, and found the most 
astounding differences. Although no doubt the visual 
and other forms of niemory can be developed and 
improved by continuous exercise, these great differ- 
ences in capacity and proficiency of the visual memory 
are due chiefly to differences of congenital endowment. 
It is owing to these great variations in the degree of 
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development of the various cerebral centres that we 
find in children such great variations in their aptitude 
for the various subjects in their educatiomu career. 
We have seen that the visual memory centre was 
complex, and that distinct cerebral areas are involved 
for figures, for musical notes, and for words and letters. 
We saw also that in the visual word centre, the visual 
memories of different languages are arranged in different 
groups so that the visual word memories of one language 
may be lost, whilst the others are preserved. A man 
may thus become word-blind to one language and not 
to another. Different (legrees of development of these 
various cerebral areas render intelligible to us the great 
differences manifested in children in their scholastic 
career. Many children have the greatest difficulty in 
learning arithmetic and mathematics, whilst others 
master the most complicated problems of both with 
ease and rapidity. Some children leaTn music 
much apparent effort, whilst others can only be taught 
with great perseverance and difficulty. Some experience 
such difficulty in learning to read foreign languages 
that they are practically word-blind sD far as foreign 
languages are concerned, and others have no difficulty 
in acquiring several. This is well exemplified by the 
different degrees of aptitude shown at school by boys 
in the study of Latin and Greek. Here it is not a 
matter of speaking the languages, but simply of reading 
and writing them, so that their special aptitude or the 
reverse depends to a large extent* on the degree of 
development of their visual memory centre. Some who 
experience great difficulty in learning to read a foreign 
language may have little or none in learning to speak 
it, and vice versa, as different cerebral centres are 
involved for these two processes. 

Although in every department of study we thus find 
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these great differences in the degrees of aptitude ex- 
hibited, by the children, we do not give any special 
name tS^^hose case's where some degree of difficulty 
has been encountered in the teaching of a given subject. 
We regard them as cases in which the cerebral areas 
involved have not been well developed. We do not 
regard them as pathological conditions, but simply as 
examples of physiological variations in the degree of 
development of the areas involved. In a precisely 
similar manner when teaching children to read, we find 
some who learn with ease and rapidity, and others 
attaining the same end but ^ith varying degrees of 
difficulty which necessitate correspondingly greater 
efforts on the part both of teacher and pupil. Such 
cases as the latter ought not, in my opinion, to be de- 
scribed as suffering from congenital word-blindness, 
unless they exhibit such a marked degree of difficulty 
it imjfossible for them to be taught by the 
ordinary school methods. Cases where children simply 
lag somewhat behind their fellows in acquiring tffe 
visual memories of letters and words, but where a little 
extra time and effort overcomes the difficulty, should 
not be described by this term. If it is thought advisable 
to describe by any special term such cases, where there 
is evidently some slight defective development of the 
visual memory centre, then in order to avoid confusion 
with the grave degrees of this defect, let them be 
described by another term. I would suggest for that 
purpose congenital^dyslexia. 

The term dyslexia was introduced by Prof. Berlin, 
as we shall see later, to describe a special group of 
cases, where the patients experienced great difficult]^ 
in reading, and due to the development of cerebral 
disease. The prefix '‘congenital,'^ however, would serve 
to obviate any confusion with those cases of acquired 
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dyslexia described by Prof. Berlin C®). The term 
congenital word-blindness ought to be strictly reserved 
for those graver cases of defect where the djfiiculty in 
learning to read was so great and so uni/sual that it 
could be regarded without any exaggeration as an 
abnormal and pathological condition, and where the 
attempts to teach the child to read by the ordinary 
methods had completely failed. In forwarding me a 
report about Case V the schoolmaster at the head of a 
large board school said: ** I have never seen a ca^e 
similar to this one in my twenty-five years’ experience 
as a teacher."' With " regard to the family whose 
history is recorded in Chapter III, the headmaster of 
the large board school at which they were educated 
said that '' in his long experience as a teacher he had 
never before met with anything like the difficulties 
encountered in attempting to teach these four boys to 
read,” It is quite evident that the" cases reipwi^-to 
in such terms by the headmasters of large schools 
with long experience must belong to a very different 
category from those which we are told are exceedingly 
common, and are to be found in .gm in every thousand 
children attending our elementary schools. 

Mr. Harman, in an article on congenital word-blindness 
in a recently published work (®®), tells us that ‘’the 
defect as a congenital occurrence is rare." My own 
opinion is that the condition as recognised by myself 
and the earlier writers on the subject is best described 
by the term moderately rare. The truth is that this 
great divergence of opinion as to the frequency of the 
condition is simply due td the fact that some later 
writers have extended the, term congenital word- 
blindness to include slight degrees, of defect in the 
visual word centre, While, the . earlier writers had re- 
served it qply for those gr^e cases which could be 
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regarded as pathological. It would simplify matters 
much if^in future the term congenital word-blindness 
was reserv’ed for those grave cases only such as are 
described iiNthis book, and applying the term con- 
genital dyslexia to describe those slighter degrees of 
defect which are said to be so common in the elementary 
schools. 

In our diagnosis of a case of congenital word-blindness 
not only must we have regard to the gravity of the 
defect, but also to the purity of the symptoms. We 
restrict this term to cases of localised defect only, where 
we have one definite cerebral afea affected in an other- 
wise undamaged and normal brain. Here also I think 
confusion has arisen by including under the term con- 
genital word-blindness cases other than those of pure 
types of the defect. For example, a child was brought 
to me who after being two years at school did not 
the letters of the alphabet, and it was therefore 
suspect^ there must be something wrong with its 
eyesight. On examination I found that this inability 
to learn to read the letters was not due to any defect 
of vision, but to a cerebral cause, and yet I did not 
regard it as belonging to that category which I have 
described as congenital word-blindness. On careful 
examination I found that all the forms of memory were 
defective. The child was not only unable to learn to 
read, but could not learn anything. His mother could 
not trust him to perform the simplest qiessage cor- ' 
rectly, thus evidencmg very great defect of the auditory 
memory. Not only were all the forms of memory 
defective, but the child's general intelligence was 
defective also. The inability to learn to read was no\ 
in this case due to any local, but to a general failure of 
cerebral development. Hence it did not come under 
the class of cases described by the term congenital 
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word-blindness. Even the schoolmaster who wrote me 
regarding Case V recognised that such cases belong to 
quite a different category. “ There is another boy/' 
he said, '' in his class, who is quite a poos ""reader, but 
this other boy is all-round poor, showing no signs of 
smartness in anything/' These cases, where the in- 
ability to learn to read is only one symptom of a general 
cerebral defect, as evidenced by a general failure of 
intelligence, must not be classed with cases of congenital 
word-blindness which are due to a purely local defect 
in an otherwise normal and undamaged brain, and in 
which the prognosis is of U very different character, as we 
shall shortly see, A true case of congenital word-blind- 
ness is therefore marked not only by the gravity of the 
difficulty in learning to read, but also by its purity of 
type, i.e, it is uncomplicated by any other symptoms 
of cerebral defect. All the children whose cases I have 
recorded were bright intelligent children, who se p ox^ej*:?^ 
of observation and reasoning were quite intacfT and in 
many cases the parents said they were in other respects 
than in learning to read the most intelligent members 
of the family. If, then, we limit this name to cases 
of high degree of defect and of perfect purity of type, 
then I think it will be found that such cases are by no 
means common, but still occur with sufficient frequency 
as to be of the greatest importance to all who are 
engaged in the training and education of the young. 

I have seen thirty-one such cases in a period of fifteen 
years. This is a large number of d^ses to come under 
the observation of an ophthalmic surgeon in such a 
period of time, but my opportunity for seeing these 
c'kses was an exceptionally favourable one. Having 
always been greatly interested in the cerebral disorders 
of vision, from the very beginning of my career as a 
teacher of ophthalmology and ^ with large classes of 
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students, I had delivered special lectures every year 
on th^^ subject which included word-blindness both 
acquired and congenital. My students, being thus 
specially in’sitructed, were able to recognise these cases 
when they met with them later in their practices. A 
large proportion of the cases seen by me were thus sent 
by former pupils from all parts of the country, and 
these thirty-one cases came therefore from a very 
wide area. 

- Not only are the general intelligence, powers of obser- 
vation, and reasoning unaffected in true cases of con- 
genital word-blindness, but the auditory memory is 
intact, and in many cases is exceptionally good. This 
is very well exemplified by the fact that out of the 
twelve cases recorded in this boob, four of them for a 
time concealed their defect by learning their reading- 
book by heart, so that when it came to their turn they 
roiild from membry repeat their lesson, although they 
could hot recognise the words by sight. They had, 
therefore, no difficulty in all the subjects which could 
be imparted to them orally. They all learned to spell 
well, they had no difficulty in committing to memoty 
passages of poetry, etc., and made quite satisfactory 
progress in all subjects which they could acquire by 
oral instruction. In Case II the boy made good progress 
in music, and his teacher expressed great satisfaction 
with his progress in his musical studies. These children 
therefore, though manifesting the greatest difficulty in 
learning to read ^ords and letters, may experience 
none in the reading of music. When such a difference 
IS observed} it should help to the correct diagnosis of 
the true nature of the difficulty in learning to reati 
print. 

We have seen that put of the twelve recorded cases, 
the difficulty in reading extended to figures in three 
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cases only, so that in nine cases the children experienced 
no difficulty in reading figures or in learning their 
arithmetic, and so were able to keep abreast of the 
other children in this subject* In two of -diese twelve 
cases the children actually excelled in arithmetic. Now 
when this marked difference is present in the ability 
to read words and figures respectively, it is of the 
greatest value in diagnosis. When a child experiences 
difficulty in learning to read, the first cause which 
naturally suggests itself is that the difficulty may be 
due to some defect of vision, either to an error of re- 
fKaction or to some diJ^eased condition of the eye. 
When the difficulty, however, is found to be confined 
to learning to read words and letters, and does not 
extend to figures, it is at once made evident to the 
examiner that the difficulty is due not to an optical 
but to a cerebral defect. Hence in every suspected 
case the child must be carefully examined as to ita 
power of reading figures as well as words anfTetters. 
Too much importance, however, irv the diagnosis must 
not be attached to this point. Although* experience 
teaches that in the great majority of cases of congenital 
word-blindness the defect extends to words and letters 
only, still genuine cases are met with, as in Cases I, IV, 
and XI, where the difficulty extends to both words 
and figures ; nor is this to be wondered at, when we 
consider that distinct cerebral areas are utilised for 
the storage of the visual memories of figures, words, 
and letters, and that the cerebral ®areas involved are 
close together and probably contiguous. Whilst the 
retention of the power to read figures is most helpful 
ifi the diagnosis by making it at once clear that the 
inabfiity to learn to read is due to a cerebral and not 
to an optical cause, yet it is to be remembered that 
the extension of the defect to the reading of figures 
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does not exclude the diagnosis of congenital word- 
blindn^ss. In such cases, where the defect extends 
both to words and figures, careful consideration of the 
other sympisoms will lead us to the correct diagnosis. 
We have found that in all our cases the children had 
no difficulty in learning to write, and were all able 
to copy. Some of them were good at drawing. They 
had also no difficulty in recognising and naming pictorial 
representations of objects, independently of the size 
erf the pictures. These- facts themselves would show 
that the difficulty in learning to read words and figures 
was not due to defective visidn, as otherwise the diffi- 
culty would have extended to their learning to write, 
to copying, to drawing, and to the recognition of the 
pictures. 

The first cause, as we have seen, which parents and 
teachers naturally think of when they observe the 
difficulties of the* child in learning to read is defective 
vision, and that is why I saw most of my early cases 
at the Glasgow Eye Infirmary. A careful consideration 
of the history of the case will as a rule have made us 
conclude that the difficulty is cerebral and not optical, 
even before we examine the child's vision. In all cases, 
however, we must satisfy ourselves by careful examina- 
tion that the eye is healthy and the visual acuity good, 
before we can pronounce with complete confidence the 
diagnosis of congenital word-blindness. The presence 
of some ocular defect, due either to disease ^or refractive 
error, does not, however, exclude^ the possibility of 
congenital word-blindiiess. There" is no reason why 
these conditiofis should hot co*exist with word-blindness, 
but the presence of ocular defect and diminished visual 
acuity would impart some uncertainty as to the relative 
importance of these factors in contributing 

to the difficulty experienced by the child in learning 
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to read. This uncertainty would of course be cleared 
up in course of time after the ocular defeet had 
been remedied by appropriate treatment or any re- 
fractive error corrected by the prescriptio 2 < of suitable 
glasses. 

The diagnosis must, however, in the final resort be 
based upon the fact that the difficulty in learning to 
read is manifestly that of storing up and retaining the 
visual memories of words and letters. In the examina- 
tion of these children this deficiency becomes most 
evident in the contrast afforded between their visual 
memory for words and letters, and their auditory memory 
for the same, which we have seen is preserved intact. 
In Cases I and XI, where the children recognised by 
sight only a few letters of the alphabet, they could by 
appeal to their auditory memory repeat them all 
correctly in sequence. In the other cases where they 
knew the letters, ‘they could all read if aljgwed to« 
spell out aloud the words letter by letter, and thus 
make appeal to their auditory memory, but when they 
were asked to recognise them by the sense of sight alone, 
their defect became manifest and their recognition by 
sight alone was confined to a few common monosyllabic 
words. Some could read even \i allowed to spell 
silently with the lips, or copy the letters with their 
hand on the table, thus appealing to the glosso-kin- 
aesthetic and writing centres respectively. Hence the 
importance jn the examination of these children that 
no appeal be allowed to the other forms of memory 
than the visual, because in this way alone is the true 
character of the defect made manifest. My usual routine 
In the examination of the child is as follows : I use 
an ordinary first reading-book for this purpose, which 
of course has only small monosyllabic words and has 
a few pictures. I first point to a picture, say of a cat, 
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and ask the child what it is. I then ask the child to 
spell the word, which he probably does quite correctly. 
This shows me that he has a concrete knowledge of the 
object, and ^t he has the word registered in his audi- 
tory memory. I then take him to the alphabet and I 
see- that he is able to recognise the individual letters 
c, a, t, although I do not ask them in that order, as he 
would then recognise the word from his auditory 
memory. When I have thus satisfied myself that he 
knows how to spell the word, and also that he recog- 
nises the individual letters^ of which the word is com- 
posed, I then ask him to look^t the page and pick out 
the word by the aid of sight alone. I explain to him 
that he must not spell it out either aloud or even 
silently by moving his lips, and that he must not move 
his hands. In this way no appeal can be made to 
any other form of memory than the visual. It is here 
that he breaks down. When resti^cted to this appeal 
to the visual centre alone, it is found that he knows 
very few or perhaps none of the words which he can 
spell correctly, and even recognise when allowed to 
spell them out letter by letter, and thus appeal to his 
auditory memory. It is this startling contrast between 
the efficiency of the auditory memory and the poverty 
of the visual thus made evident which shows that the 
essential point in this child's case is the difficulty it 
experiences in registering in its brain the visual memories 
of words. As has been already pointed out, the re; 
ceptivity of this visual memory centre afid that of all 
the sensory centres varies a great deal in different 
individuals, owing tp different degrees of development 
of the cerebral areas involved. 

Hence it is found at school thai the rapidity and 
ease with which children learn to read by sight vary 
a great deal No doubt it ik a comparatively common 
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thing to find some who lag considerably behind their 
fellows, because of their slowness and difficulty in 
acquiring their visual word memories, but I regard 
these slight defects as only physiologiq^ variations, 
and not to be regarded as pathological'conditions. It 
becomes a source of confusion to apply to such cases 
as has been done of late the term congenital word- 
blindness, which should be reserved for the really grave 
degrees of this defect which manifestly are the result 
of a pathological condition of the visual memory 
centre, and which have pijoved refractory to all the 
ordinary methods of school instruction. In the twelve 
cases recorded in this book, the children had been at 
school for periods ranging from three to ten years, 
and yet had acquired practically no visual word 
memories when tested strictly in the manner I have 
described. In such cases the defect is so striking as 
to mark out the .affected children Us suffering from 
a pathological condition, and hence to jusfl^ us in 
describing their defect by the special term congenital 
word-blindness. 

With the possession of a knowledge of the symptoms, 
there is little difficulty in the diagnosis of congenital 
word-blindness when the cases are met with, since the 
general picture of the condition stands out as clear- 
cut and distinct as that of any pathological condition 
in the whole range of medicine. This is very well 
exemplified by the history of the discovery of Case III. 
The fafher cS this child informed me that one of my 
papers on congenital word-blihdn^ss having accidentally 
come into his hands and having read it, he, although 
without any medical knowledge whatever, at once 
concluded that his child’s case belonged to this cate- 
gory. He accdrdingly sent the child to see me, and 
I confirmed his diagnosis. This tiras the third case 
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which had qome under my observation, and on report- 
ing it I then remarked : This incident alone shows 
thh importance of a diffusion of knowledge regarding 
this subje(jL which has hitherto practically received 
little or no a^^ntion/^ 



CHAPTER V 


PROGNOSIS AND tREATMENT 

I REGRET to observe that 4n some recent books in 
which the subject of congtenital word-b li ndness is* dealt 
with, a very gloomy view is taken of the prognosis of 
such cases, and the advite is given that time should 
not be wasted in attempting to teach them to read, 
but that these children should be put at once to tasks 
for which they have more natural capability or con- 
centrate their attention on the devefopment of their 
normal capacity. My long experience of cragenital 
word-blindness has enabled me to give with confidence 
a much more hopeful prognosis, and to arrive at a very 
different conclusion regarding their treatment, viz. 
that in nearly all cases of congenital word-blindness, 
such as I have described and defined in the preceding 
chapters, the children so affected with proper treat- 
ment and great perseverance can be taught to read. 
If this be so, then I think it a great injustice to the 
child, no matter to what class of society it belongs, to 
be excluded for the remainder of it*s lifetime from all 
the great advantages and pleasures which the possession 
of the art of reading opens up to every individual. 
Tlie reward of successful attainment is manifestly 
worthy of great efforts Which should npt be abandoned 
in any case until it is clear that further efforts are 
hopeless. I think that the tendency to give a gloomy 

90 
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prognosis has arisen from the fact that the writers are 
not speaking from an experience of pure cases of con- 
genital word-blindness. The reader will observe that I 
have always^nsisted on reserving the term congenital 
word-blindnes^or cases of absolutely pure type, where 
the inability to learn to read is clearly due to a purely 
local defect in an otherwise normal and undamaged 
brain. This simplifies enormously the outlook both as 
to prognosis and treatment, because such cases are 
*the exact analogues of the conditions we have met 
with in acquired word-bliadness due to disease. If in 
these latter cases, where thtf visual word centre has 
been destroyed, we have been able to re-educate such 
patients and enable them to regain the power of reading, 
then we have every reason to anticipate with confidence 
that in congenital cases, where the same centre is 
involved, a similar result will be accomplished by similar 
methods. 

Experience has amply justified the correctness of 
this reasoning. In nearly all the cases of congenital 
word-blindness with which I have had to deal, where 
the treatment has been carried out with patience and 
perseverance, the children have been taught to read. 
The rate of progress and the difficulties encountered 
have varied, but progress has always been continuous. 
We know from experience of acquired word-blindness 
due to disease that though the re-education of the 
patient can be accomplished, it is only with much 
greater perseveraflce and much greater tiifficulty than 
is experienced in teaching a person with an undamaged 
brain to read. I think that the difficulty in these cases 
arises partly at lea^t from the fact that all the centfes 
involved in speech are on the same side of the brain, 
and that when one of them is destroyed, the education, 
of a corresponding area on the opposite side can only 
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be accomplished by considerable effort, as the area in 
question does not usually discharge the functiou> which 
it is now called upon to discharge, Similarly in these 
cases of congenital word-blindness, whijst the otner 
centres concerned in language are pmorming their 
functions normally on the left side of the brain, it is 
highly probable that the left visual memory centre is 
so defective that the visual memories of words and 
letters can be stored up only in t^e corresponding 
centre on the right side, and hence the increased' 
difficulty encountered in teaching these children to 
read. We have seen ia Chapter I that when the 
speech centres on both sides were destroyed by disease, 
the aphasia was permanent and irremediable, so in 
congenital word-blindness it is evident that if the 
centres on both sides are defective, the difficulties in 
teaching the child to read may be insuperable. In 
cases of pure type such an experience ^is so rare that I 
think we are justified in assuming that in these cases 
the defective development is strictly unilateral. But 
in cases where the difficulty in learning to read is 
combined with other cerebral symptoms evidencing 
defects in other cerebral centres, or where it is combined 
with a general failure of the intellectual powers, then 
I think it is highly probable that in such cases the 
failure of development or pathological condition has 
extended to both angular gyri and hence the insuperable 
difficulties experienced in attempting to teach such 
children to itad. It was such considerations which 
led me ^o infer at a very early period that it was a 
hopeless task to attempt to teach general mental 
defectives to read. Hence when such cases were sent 
to mo as cases of congenital word-blindness, I pointed 
out the distinction and did Hot advise any attempts 
to this end, 
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Mrs. Hume Pincent the conference of the National 
Special Schools Union in Birmingham in 1910, in a 
paper on The Result of Special School Education/' 
said in regard to the mentally defective children therein 
instructed: is quite exceptional for any of them 

to reach a higher educational position than that attained 
in Standard II. This means that at 16 the best of 
them will be able to read and calculate to about the 
same extent as a normal child of 8 or 9. The number 
Vi^ho attain to Standard II are variously stated by 
witnesses as from 40 to 5^ per cent., at the best only 
about half the total numberf If it is a question of 
pleasure or profit to be obtained from reading, I am 
afraid we cannot flatter ourselves that special school 
teaching confers this benefit on the mentally defective, 
for to read for pleasure after school age a far greater 
ease and fluency must be obtained than is represented 
by Standard IL Only about half*get even as far as 
this." 

I think it is the confusion consequent on mixmg up 
cases of this latter class with the pure types of defect 
such as have been described in this book which has 
led to the gloomy prognosis and to the discouraging 
advice as regards treatment which have been referred 
to at the beginning of this chapter. When I see it 
stated that congenital word-blindness may be combined 
with any amount of other mental defects from mere 
dulness to low-grade mental defect, imbecility, or idiocy/ 
I can understand fiow confusion has arisen from the 
loose application of the term congenital word-Windness 
to all conditions in which there is defective development 
of the visual memory centrOj, quite independently oTf 
any consideration as to whether it is a strictly local 
defect or only a symptom of a general cerebral degenera- 
tion. It is a great injustice to the children affected 
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with the pure type of congenital word-blindness, a 
strictly local affection, to be placed in the same cB-tegory 
as others suffering from generalised cerebral defects, 
as the former can be suc6essfully de^ with, whilst 
the latter are practically irremediable.^'^his source of 
confusion would be obviated if the term congenital 
word-blindness was reserved exclusively for pure types 
of defect occurring in brains otherwise undamaged. 
If the inability to learn to read seen in these general 
mental defectives must be described by a special term; 
then I would suggest the. employment of the term 
congenital alexia, whichi hitherto has been used in a 
somewhat vague way. The subject being of com- 
paratively recent growth, it is not surprising that the 
nomenclature is defective and imperfect. Hence the 
use of a single term to describe very different conditions 
has been responsible for many of the confused and 
contradictory statements which are •‘to be found in 
recent writers on this subject. They are aliasing the 
term congenital word-blindness, but with very different 
meanings attached to it. Precision of nomenclature 
will be a very great help to increased accuracy and 
clearness of ideas on this subject. I would suggest, 
therefore, the use of the three term^S congenital word- 
blindness, congenital dyslexia, and congenital alexia 
in order to describe the three groups of cases, which 
are perfectly distinct from one another both as to their 
diagnosis, prognosis, and treatment. In this way all 
future confusion would be obviated^ as we would know 
the pr<^cise Significance attached to each term, and 
thus we would avoid that pregnant source of error 
sfrising from men using the same word but with different 
meanings attached to it. Let us therefore employ the 
three terms as follows : congenital word blindness 

to be reserved exclusively for those pure and grave 
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cases of delect such as form the subject of this book, 
and \%hich constitute It very definite and well-defined 
group ; congenij^al dyslexia to be' reserved for those 
slighter degrees of defect, which are much more fre- 
quently met with, characterised by a much greater 
difficulty in learning to read than is experienced by 
the average child, but not sufficiently grave to be 
regarded as pathological ; congenital alexia to be 
reserved for those cases where the defect in the visual 
•memory centre is only a part of a general cerebral 
deterioration. . 

In our first five cases it Ipoked rather hopeless to 
undertake teaching children to read who had been at 
school for periods ranging from three to seven years 
without making much progress towards the acquirement 
of the art. Not one of these cases could read by sight 
a child's first primer, and two of them could not recog- 
nise all the lettets of the alphabet® It was the know- 
ledge of What could be done in acquired word-blindness 
which encouraged me to hope that a similar result 
could^ be accomplished in these congenital cases. 
Further, on making careful inquiry, it was evident 
that systematic instruction in reading had not been 
carried out during the whole period of their stay at 
school, and therefore that the outlook was not so gloomy 
as it appeared to be at first sight. Four of these chil- 
dren were educated at crowded board schools, and in 
these cases it was a considerable time before their 
defect was observed, as they managed to tonceal it by 
learning their reading book by heart, and beipg able 
thus to repeat their part of the lesson when it came 
to their turn. Even when it was observed that the 
children could not keep abreast with the others, there 
were no adequate means at that time of dealing with 
such defective children, and they were allowed to 
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drift through the school, learning what they could, 
arithmetic, writing, drawing, etcF, but without learning 
to read. All these first five cases reqorc^id in Chapter III 
learned to read by foUowihg out the instructions which 
I laid down for their further training, ‘‘rhis experience 
gave us a solid basis to work upon, and enabled us' in 
later cases to give a hopeful prognosis with a much 
greater degree of confidence, and thus inspire all those 
concerned with the determination and perseverance 
which are so necessary for the successful education of 
children with congenital word-blindness. 

Now let us see what experience has taught us as to 
the best methods in dealing with these children. First 
and foremost I advise that they should receive personal 
instruction. They should be taught alone and not in 
class. I have insisted on this from my earliest experience, 
and subsequent experience has only confirmed and 
strengthened the teachings of my earliest communica- 
tions on the subject. 

In a paper published in The Ophthalmic Review in 
April 1902, I said: "There is no use of attempting to 
teach such children reading in a class along with other 
children with normally developed brains. The contrast 
between their difficulty and the facility of the others 
will only discourage them. Such children must be 
taught by special methods adapted to help them to 
overcome their difficulties. Nor must the teacher be 
easily discouraged. When, it is found that these chil- 
dren cannot® learn to read with tKe same rapidity as 
others,* there is a temptation to abandon the task of 
teaching them as hopeless. But experience has taught 
tis that persistent and persevering attempts will often 
overcome difficulties which al first sight seem insuper- 
> able. With the children 0f;the well-to-do, when such 
a defect is observed, there be no difficulty in carry- 
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The five cases recorded in Chapter III were all taught 
to read by their parents. I the:ii individually, 
explained to them clearly the nature/^f the condition 
and the exact lines uponowhich I wisned them to pro- 
ceed in the teaching of the child. It is only a parent 
or some one intensely interested in the welfare of the 
children who will have the requisite patience to teach 
them. I found that even in the case of the children of 
a higher social class they frequently did better when 
the father or mother taught them than when placed* 
under the care of a tutor or governess. 

In a recent discussion sit the Royal Society of Medi- 
cine (®^), one of the speakers made the following remarks 
regarding the treatment of congenital word-blindness : 

Where individual attention has been given, I have 
seen these children learn to read slowly but surely. I 
am speaking more especially of the children of the 
better social class, who are able to si^end a good deal 
of time at school, and have a nice home in </hich the 
school results are reinforced. I have known children 
of that class (where time can be spared to bring about 
kinaesthetic associations with words) read and write 
very fairly at the end of a few years’ persevering instruc- 
tion. In the case of elementary school children, where 
such attention is impracticable in large classes, I think 
it would be wise where word-blindness has been ascer- 
tained to let the reading go. Let them get on with 
their sums and copying which they can usually do, and 
more especially with manual occupaiions and industries 
likely tp be of service in after life. I do not think a 
knowledge of reading is indispensable in lower-class 
education. I know some people who have got on well 
in the world who were very bad readers.” 

I have quoted this opinion because the speaker ex- 
presses in clear language views which in my opinion 
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are too p^fevalent in scholastic circles, and against 
whicl\ I wish 1^0 malje an emphatic protest. In the 
first place I c^sider that it is just as important for 
the children of tae lower claases to learn to read as for 
those of the up^er. The child of the rich man in most 
cases is spared the struggle for existence, and is provided 
for by his parents, but the child of the poor man has 
to earn his bread and push his own way in the world. 
To ask him to begin his career in life as an illiterate 
without being able to read is surely to handicap him 
very heavily throughout his whole existence, no matter 
what career he may choose. ^ There is more to be con- 
sidered than simply “ getting on well in the world." 
Every man, rich and poor, has an intellectual side to 
his existence, and life would be to many a very poor 
thing without this. To condemn an individual to 
lifelong illiteracy is to condemn him to intellectual 
starvation, and to cut him off for 42 ver from the enjoy- 
ment of ^ one of life’s purest and greatest pleasures. 

I regard it, therefore, as a gross injustice to any child, 
no matter what his position in life may be, not to be 
taught to read, if it is possible to do so even at the cost 
of great trouble to all concerned. Now I quite agree 
with the opinion just quoted that it is not possible to 
teach such children in ordinary elementary schools, 
and I go further and say it cannot be done in classes 
even in the best private schools. The first condition of 
successful instruction in such cases, as I have already 
said, is that the child must have personal instruction 
and be taught alone. The most of my cases hc^ve been 
amongst the children of working-class people, whom I 
have seen at the Glasgow Eye Infirmary. I have had 
no difficulty in getting the parents to undertake the 
personal instruction of their children, when the nature,* 
of the condition was carefully explained, and also the 
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lessons can only be adequately gauged b^^lEose engaged 
in the instruction of the child. 

At present there are in use several m^hods of learning 
children to read, and heifce it is important to decide 
which is the best method to adopt fTir teaching the 
congenitally v^ord-blind children to read. I have no hesi- 
tation in saying that in pure cases of congenital word- 
blindness with good auditory memory and other cerebral 
centres unaffected, such as we have discussed in this 
book, the best and quickest method is the old-fashioned ' 
method which I have described in detail in Chapter II. 
We there saw it had three ^stages; first, that of acquiring 
the visual memories of the letters of the alphabet so 
as to recognise them by sight ; second, learning to read 
words by spelling them out aloud letter by letter, and 
so appealing to the auditory memory ; and finally that 
of acquiring the visual memory of words and so learning 
to read by appeal t(f the visual memory centre alone. 
All my cases both of acquired and congenital word- 
blindness have been taught to read by this old-fashioned 
method. This is a point, however, on which there is a 
difference of opinion. Mr. Herbert Fisher in a 
communication to the Ophthalmological Society on con- 
genital word-blindness, quotes a case of his own where 
the patient was successfully taught to read on the 
look and say" method — " a system," he says, '' in 
which the word or at most the syllable is made the unit 
for visual memory instead of the individual letter." He 
advocated tlfis method of teaching such children as 
being a*^priori that which might be expected to be the 
most ready way of practically meeting the difficulty. 

Mr. Bishop Harman (®°), in a recent article on con- 
genital word-blindness, also takes the same view. Ha 
*^'ays: "These children must be taught on the plan of 
the Chinese. The Chinese script is a sign script : each 



PROGNOSIS AND^TREATMENT 


103 


word or icifca has its own symbol. The idea is not 
conveyed by\ string|of letters in combination, but by 
one particular Vigil. A certain mark conveys to the 
taught child the%idea of a h<|use, just as does a picture 
or as the symbol i the idea of unity or one. To teach 
these children we must fall back on this plan. The 
word ' cat ’ must be taken as a whole, not as c, a, t = cat, 
but the whole thing is the sign for cat. This method is 
known as ' the look and say ' plan, and when carried 
out by a teacher of intelligence and with great patience 
it is possible to teach the; child to read. In such cases 
it is obvious that individual teaching is necessary to 
secure any effective progress.'* 

We have thus a difference of opinion with regard to 
the best method of instruction in teaching these word- 
blind children to read. I met with a case in my own 
experience where both methods — the look and say 
and the old-fa 5 hioned method — ^were tried successively, 
and whisjh proved to my satisfaction the great superiority 
of the old-fashioned to the look and say " method 
in teaching the congenitally word-blind to read, I 
reported this case at the Liverpool meeting of the 
British Medical Association in 1912 when I read a 
paper (®“) on the treatment of congenital word-blindness. 

Case XII. — In March 1911, a boy, 13I years of age, 
was brought to me with the history that he could not 
be taught to read. He had been seven years at school. 
He had made good progress in writing, and copied 
very well with « beautiful hand. H« was good at 
drawing, and fair at arithmetic. He had been taught 
to read entirely on the look and say ” principle, and 
had not been taught to spell. When I examined him 
found that he knew most but not all of the letters of 
the alphabet, and could recognise by sight many s|jjp,ll 
words of one syllable, but this was all he could accom- 
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now restricted to the visual centre alon^ It was con- 
sideration of these principles an^ the teachings of past 
experience in the re-education of cases acquired word- 
blindness which led me|;to adopt |the old-fashioned 
method of instruction in teaching <fche congenitally 
word-blind to read. The registering in the visual me- 
mory of the letters of the alphabet is a comparatively 
easy task, as there are only fifty-two in all, including 
both capital and small letters. But even here at the 
very outset of our task we may sometimes encounter “ 
great difficulties in the acquirement of these fifty-two 
letters. ^ 

In Case III we have seen that it took the child nine 
months' hard labour. The mother informed us that 
so great was the child's difficulty in learning the letters 
that at first it seemed an impossibility. By persevering, 
however, for a period of nine months, the difficulties 
were ultimately oveicome. At this stlige I have often 
found very great assistance from the use of blCck letters 
{i.e. letters cut out in wood) in teaching these children 
the letters of the alphabet. This was a further applica- 
tion of the method of simultaneous appeal to as many 
cerebral centres as possible. By the constant handling 
of these block letters the visual impressions were 
strengthened by the simultaneous associations with 
the tactile ones. Even at a later stage, when the letters 
were mastered, I have continued the use of the block 
letters, making the children form the words with them, 
and thus continue to get the benefit of the tactile 
impres^ons as long as it seemed to be helpful. The 
auditory memory being unimpaired and sometimes 
even exceptionally good, these children have no diffi- 
culty in rapidly learning to spell, and are able to 
jK^rds long before they have learned to recognise them 
by sight. The auditory memory having been furnished 
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with the spefiipg of the words, and the letters of the 
alphabet having been# permanently registered in the 
visual memory centre, the task of learning to read 
is now greatly sim|)lified, and ^e second stage is entered 
upon. The child has simply to recognise by sight the 
individual letters, and can now read words by spelling 
them aloud, and thus appealing to its auditory memory. 
In this way the child with defective visual and good 
auditory memory has the visual impressions of the 
words deepened and strengthened by the constant 
associationship with the impressions already made in 
its auditory centre. It thu^ attains more easily and 
more rapidly to the permanent acquirement of the 
visual memories of the words than if the appeal were 
made to the visual memory centre alone. When this 
centre is fully furnished with the word memories, then 
the child has reached the final stage in the acquirement 
of the art of reading. It is now^ble to read by sight 
alone. ^ 

No amount of argument can decide the question as 
to the best method of instruction in these cases. The 
test of experience alone can definitely settle this point. 
Increasing experience has only confirmed me more 
strongly in the’ opinion which I expressed in my first 
paper published seventeen years ago, and founded on 
my previous studies on acquired word-blindness, that 
in pure cases of congenital word-blindness the best 
method of instruction was the old-fashioned method 
of learning to reeRi as I have just desiribed it. The 
only circumstances in which I can conceive of a^A-y 
advantage from the adoption of the “look and say “ 
system is in an impure case where the word-blindness^ 
^s associated with a defective auditory memory. In 
such a case attempting to teach the child to spell wQjj^ld 
only be increasing the difficulties of the task, as we 
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EMILIA KANTHACK. 

(MRS. DE VOSS.) 

THE PRESERVATION OF INFANT LIFE. A guide 
for health visitors. With Preface by Dr. J. F. J. Sykes, 
Late Medical Officer of Health, St. Pancras. Crown 8vo, is. 7 iet. 

H. R. KENWOOp. M.B., D.P.H., F.C.S. 

Temporary Lieut. -Col. R.A.M.C.; Professor of Hygiene and Public Health 
in the University of London, ike. 

LIEALTH IN THE CAMP. A Talk to Soldiers. 
Demy i6nio. 3d. mi. 


E. H. KETTLE, M.D., B.S. 

Assistant Pathologist St. Mary’s Hospital; and Assistant Lecturer on 
Pathology, St. Mary’s Ho»*pitai Medical School^>>*^. .uei 1) Pathologist 
to the Cancer Hospital, Brornpu>n. 

T'HE PATHOLOGY OF TUMOURS. 

Demy 8vo, with 126 Illustrations (3 in co1(t p) from 
original drawings and photographs. Demy 8vo. 10s. Kd. nci . 

PROF. FEDOR KRAUSE, M.D. 

Geh. Medizinalrat Dit igierender .Arlzt am Augu.sta-IIospital zu Berlin. 

CURGERY OF THE BRAIN AND SPINAL CORD, 
^ based on personal experiences. Translated by Prof. H. A. 
Haubold, M.D., Clinical Professor of Surgery, Bellevue Hospital 
and New York University Medical College. 

Vol. I. With 63 figures in the Text, 24 coloured plates, and i 
half-tone plate. Crown 410, 25s. net. 

Vol. H. With 94 figures in the Text (1,4 coloured) 27 coloured 
figures and 4 half-tone figs, on 15 pl.ites. Crown 4to, 30s, net. 
Vol. HI, With ' 2 figures (3 coloured) in the text, and 47 coloured 
figures on 22 plates. Crown 410, 30s. net. 


. DAVID BRIDGE LEES, M.D., CANTAB., F.R.C.P., LOND. 

Late Consulting Physician to St. Mary’s Hospital and to the Hospital for 
Sick Children, Great Ormond Street, I^ondun. 

AN THE DIAGNOSIS AND TREATMENT OF 
INCIPIENT PULMONARY TUBERCULOSIS. The 
Bradshaw Lectures delivered before the Royal College of Physi- 
cians of London. With appendices, demy 8vo, 5s. net. 
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LEWIS’S PRACTICAL SERIES. 

In Demy and Crown Svo Volumes, with lUustrations. 

THE OPERATIONS OF AURAL SURGERY. By C. E. 

WES'I', F.R.C.S.. Aural Surgeon, St. Bartholomew’s Bo.spitai, and 
SYDNEY M.S., F.K.C.S., Assistant Aural Surfjeon, St. 

Pjarthulomew’s hospital, &c. With Illustrations, demy 8vo, 7s. 6d. Jtet. 
MIND AND ITS DISORDERS. A Textbook for Students 
and Practitioners. By W. 11. B. STODD.\RT, M.D., F.R.C.P., 

I^ectuier on Mental Diseases, St. Thomas’s Hospital, &c. Second 
F.dition, with Illustrations, demy Svo, 12s. 6d. net. 

CLINICAL BACTERIOLOGY AND H/EMATOLOGV FOR 
PRACTITIONERS. By W. D’KSTE EMERY, M.D., B.Sc. LOND.^ 
Clinical Pathologist to King’s College Hospital, iScc. Fifth F'dition, 
with ir Plates and 55 Illustrations, demy fcvo, gs. net. 

DISEASES OF THE NEBYOUS SYSTEM. A Handbook 

for Students and Practitioners. By C. E. BREVOR, M.l). Lond., 
F R.C.P., Physician to the National Hospital for the Paralysed and 
Epileptic. Crown 8vo. los. 6d. ♦ 

THE TREATMENT OF PULMONARY CONSUMPTION. 

By VINCENT D. HARRIS, M.D. Lond., F.K.C.P., and E. CLIFFORD 
Bit ALE, M.A., M.B., Cantab., P'.K.C.P., Physicians to the City of London 
Hospital ior Di.seasc^ of the Che.st, &i:. Crowm fvo, los. 6d. 

THE SURGICAL DISEASES OP CHILDREN AND THEIR 

TREA'pIKNT BY MODERN METHODS. By D’AKCY POWER, 
F.R.C.S., Surgeon to St. Bartholomew’s Hospital. Crown 8vo, los. 6d. 
DISEASES OFTHE NOSE & THROAT. By HERBERT 

1 ILREV, M.J77rSi4r>. Lond., F.R.C.S. Kng., Surgeon to the Ear and 
Ihroat Department, University College Hospital. Third Edition, 
demy 8vo, i.}s. net. 

HEALTH LABORATORY WORK. By H. R. 

D.P.H., F.C.S., Chadwick l^rokssor of Hygiene and 
1 uhlic Health, I.oiulon University, <S:c. Sixth Edition, demy 8vo, xos. net. 

MEDICAL MICROSCOPY. By FRANK J. WETHERED. 

M.D., M.R.C.l*., Medical Registrar to the Middlesex Hospital. 

Crown hvo, o.s. 

EI^ECTRICITY. By H. LEWIS JONES, M.A. 

l.U. r .K.C.I^., late Consulting Medical OlBcer, Electri(..al Department, 
bt. Bartholomews Hospital. Seventh Edition. Edited hv L. W. 
Bathurst, M.h)., demy Svo. Press. 

HEALTH. By LOUIS PARKES, 

Ai.ij., D.i .H, Lond. Univ., Lecturer on Public Health at St. George’s 


liospital : and H. R. KENWOOD, 
Edition, demy Svo, 12s. 6d. net. 


D.P.H., F.C.S. 


pE OPHTHALMIC PRACTICE, By C. HIGGENS, 

r.K.L b , Lecturer on Ophthalmology at Guy’s Hospital Medical Sch-.ol, 

iYc. Second Editiom crown Hvo, 7s. 6d. 

^ TEXTBOOK OP THE ^DISEASES OF 

^ EEWERS, M.D. Lond^ h'R.C.V. 

vv^fK Hospital. Sex'*nth Edition, 

with Co, cured I lates and new Illustrations, demy Hvo, 12s. 6d. net. 

Administration. • by 

inlihi'r- , Paxton, M.D., B.S., M.R.C.P., Administrator ol 

1 College Hospital. &c. Fifth Edition, with 

5 Plates and 84 Illustrations, demy 8vo, los. 6d. net. 

^ DISEASES OF#THE KID- 

Vf^n ^ urinary derangements. By C. H. RALFE^LA., 
CrTOn 8vo. ’ ‘’‘'5'®*'='*" *“ 'I'*' l ondon Hospital. 
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New and StandaiiM Works pliblished by 


DR. PERCY LEWIS. 

Ifon. Medical Officer lo the Victoria Hospital Iknd Surgeon to St. Andrews 
Convalescent Home, Folkestone, 

A MANUAL OF MEDICAL EXERCISES. 

^ 2iul edition, i6nio, enlarged, is. 6d. ufi. 

G. ROE LOCKWOOD, M.D. 

Professor of Clinical Medicine in the Columbia University. 

niSEASES OF THE STOMACH, including Dietetic and 
^ Medicinal Tieatment. With 15 Plates and 126 Engravings, 
medium 8vo, 25s. net. 


J. M. H. MACLEOD, N.A., M.D., M.R.C.P. 

Physician for Diseases of the Sk in, ( 'hui ing Cross Hospital; Physician for 
Diseases of the Skin, \'ictoiia Hn^pital for (Children , Lecturer on Skin 
Diseases, London School ol Tropical Medicine 

PRACTICAL HANDBOOK OF THE PATHOLOGY 

^ OF 'iTIF SKIN. .An Introdir tion to the Histology, 
Patholooy, and Bactctinloo,v co tiie Skin, with special reference 
to TliCHNIQUF.. With ..jo Plates (.s being in colours), Irorn 
original Drawings, dt my Svo, 15s. }iei. 


E. M. MAGILL, M.B., B.S. LOND., D.P.HrR>C.S.!. (HONS.) 

MOTES ON GALVANISM AND FARADISMl 

With 67 Illustrations, crown 8vo., .[S. 6d. net. \ 

W. HARRISON MARTINDALE, PH.D., F.C.8, 

AM) W. WYNN WESTCOTT, M.B. LOND., D.P.H. 

H.M.'s Coroner for North Past f oiuion. 

THE EXTRA PHARMACOPCEIA. 

^ Being the Sixteenth Ifdition of Mar iindat.e andWi'.b i - 
coT'f’s “ Extra Phannacopceia,” 2 vols., fcap. 8vo, 2 is. net. 
Also sold separately, Vol. 1 ., i }s. net, Vol. IE, 7s. net. 


^G. M. MAYBERRY, B.A., 4,R.C.P. 

Kesident Medical tlflicrr, Dagenham' Sanatorium, Ifssex, dtc. 

C ANATORIUM CASE REGISTER. The Register Sheet 
measures 23 ins. by ii in. The Registers are supplied 
strongly bemnd, with Index, in books of 50, roo, 150 or 200 
Forms. The name of the Sanatorium can be added < n the side f 
if required. Book of 50 forms, bound Half Black Basil, Marbled 
lidges, Irtdex two letters to a page, folioed, £i 10s.; book of 
100 forms, bound as above, £i 15s.; book of 150 forms, bound 
as above, £2 ; book of 200 forms, bound as above, £2 5s. 



K. Lewis & (So. Ltd., 130D Gower Street, London. 
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CHARLES A. MERCIER, M.D., F.R.C.P. 
f EPER HOUSES ♦ AND MEDIiEVAL HOSPITALS, 
beings the Fitzpatrick Lectures delivered before the Royal 
College of Physicians, London. Royal 8vo, is. }iei. 

C/KIILICK MILLARD, M.D., D.SC. 

Medical Oflicer of Health for Leicester, &c. 

THE VACCINATION QUESTION IN THE LIGHT 

^ OF MODERN EXPERIENCE. An Appeal for Recon- 
sideration. With lo plates and 4 diagrams, demy 8vo, 6s. net. 

A. STANFORD MORTON, M.B., F.R.C.S. ENG. 

Surgeon to the Moorfields Ophthalfnic Hospital; Ophthalmic Surgenn to the 
Great Northern Central Hospital, &c. 

DEFRACTION OF THE*EYE; its Diagnosis and the 
Correction of its Itrrors. Seventh Edition, thoroughly 
revised, small 8vo. 3s. 6d. 

C. W. MANSELL MOULLIN, M.A., M.D. OXON., F.R.C.S. ENG. 

Consulting Surgeon to the London Hospital; late \'ice- President Ro>al 
College of Surgeoes, &c. 


’y^HI^BIOLOG Y OF TUMOURS. Demy 8vo, 2s. 6d. net. 

II 

yHE ENLARGEMENT OF THE PROSTATE, Its 

1 reaiment and Radical Cure. P'ourth Eldition, 8vo. 6s. 

WILLIAM MURRAY, M.D., F.R.C.P. LOND. 

pOUGH NOTES ON REMEDIES. Sixth Edition. 
With new matter, crown 8vo, 4s. uct. 

WILLIAM MURRELL, M.D., F.R.C.P. 

Late Senior Physician to Westminster Hospital, &c. 

W^AT to do in CASES OF POISONING. 

tleventh edition, thoroughly revised, roy. 32iTfo. 3s. net. 


G. OLIVER, M.D., F.R.C.P. 

gTUDIES IN BLOOD PRESSURE: PHYSIO- 
LOGICAL AND CLINICAL. Third Editfcn. reused 
and enlarged. Edited by W. D. Halliburton, M.D. Demy 
8vo, 7s. 6d. net. 
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New and Standcdrd Works jhiblished by 


SIR THOMAS OLIVER, M.D., F.R.C.P. 

Consulting Physician Royal Victoria Infirmary /and Professor of the Principle! 
and Practice of Medicine, University of Durham College of Medicine, 
Newcastle-upon-Tyne, 

T EAD POISONING, frefm the Industrial, Medical, and 
^ Social points of view. Lectures deliv,„red at the Royal 
Institute of Public Health. Crown 8vo, with illustrations, 5s. 


SIR WILLIAM OSLER, BART., M.D., F.R.C.P. LOND. 

Regius Professor of Medicine, University of Oxford. 


A EQUANIMITAS : With other Essays and Addresses to 
^ Medical Students, Nurses and Practitioners of Medicine. 
Third Impression of Second Edition. Post 8vo, 6s. lut. 


KURRE W. OSTROM. 

Instructor in Massage and Swedish Movements in the Philadelphia Polyclinic 
and College for Graduates in Medicine. 

M assage and the original Swedish 

MOVEMENTS; their application to various diseases of 
the body. Seventh Edition, with 115 illustrations, crown 8vo, 
3s. 6d. net. 

STEPHEN PAGET, F.R.C^^ 

Senior Secretary, Surgical Section, F'foyal Society of Medicine; Hon. 
Secretary, Research Defence Society, &c. 

rOR AND AGAINST EXPERIMENTS ON AND 

^ MAr>S. Evidence before the Royal Commiss on on 
Vivisection. With an Introduction by the Ri^ht Hon, the Earl 
OF Cromer, O.M., G.C.M.fi., G.C.IL Croun 8vo, 3R. 6d. net. 

LLEWELLYN POWELL PHILLIPS, M.A., M.D. (Cantab.), 
F.R.C.P. (Lond.), F.R.C.S. (Eng.) 

Professor of Medicine in the Egyptian Government School of Medicine, 
Cairo, &c. 

AMCEBIASIS AND THE DYSENTERIES. 

“ Demy 8vo, 6s. 6d. net. 


SIR RICHARD DOUGLAS POWELL, BART,-. M.D. LOND., F.R.C.P. 

Physician In Ordinary to H.M. the King; Consulting Physician to the 
^ Middlesex Hospital, &c. 

ft, P. HORTON-SMITH HARTLEY, C.V.O., M.A., M.D. F.R.C.P. 

Physician to Out-patients, St. Bartholomew’s Hospital; Physician to the 
Brompton Hospital, &c. 

an DISEASES OF THE LUNGS AND PLEURi® 
INCLUDING TUBERCULOSIS AND MEDIASTINAL 
GROWTHS. Fifth Edition, with 29 plates (6 coloured) and 
other illustrations in the text, 8vo, 21s. net. 
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LOUIS BATHE BAWLING, M.B., B.C. CANTAB., F.R.C.S. ENG. 

Surgeon, with charge of 0;^t-Paticnts, and Demonstrator of Practical and 
Operative Surgery, St. Bartholomew’s Hospital; late Senior Demonstrator 
of Anatomy and Assistant Surgeon to the German Hospital, Dalston. 

T ANDMARKS^ND SURFACE MARKINGS OF THE 
^ HUMAN •BpDY. Fifth Edition, demy 8vo, 29 plates 
(mostly in colour), 5s. net. 


FREDERICK T. ROBERTS, M.D., B.8C., F.R.C.P. 

Emeritus Professor of Medicine and Clinical Medicine in University College, 
Consulting Physician to University College Hospital, &c. 

# 

'THE THEORY AND PRACTICE OF MEDICINE. 

Tenth Edition, with Appendix, in i volume, with Illustra- 
tions, large 8vo, 12s. 6d. net. 


CHARLES RUSS, M.B., M.R.C.S., L.R.C.P. 

Physician in Charge Electro-Therapeutic Department, Male Lock 
Hospital, London. 

A NEW TREATMENT FOR GONORRHOEA. 
^ ^emy 8vo., 3s. net. 


A. H. RUTHERFORD, M.D., M.B., C.M., EDIN. 

THE ILEO-CA 2 CAL VALVE. Based upon a Thesis 
* submitted for the Degree of Doctor of Medicine of the 
University ot Edinburgh. With 3 Coloured Plates and 
20 Half-tone Plates, comprising 37 figures, demy 8vo, 6s. net. 


T. B. SCOTT, M.R.C.S., L.R.C.P. 

I. 

THE ROAD TO A HEALTHY Ol 5 AGE, 
Essays Lay and Medical. Fcap 8vo, 2s. 6d. net. ^ 

II. 


SOME MODBRN 
RtMEDIEb, Practical Notes for the General Practi- 
tioner. Crown 8vo., 4s. 6d. net. 
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New and Standarjd Works published by 


G. E. SHUTTLEWORTH, B.A., M.D. 

Hon. Consulting Physician (formerly Medical Superintendent) Royal Albert 
Institution, Lancaster ; Special Schools Medical OlVicer, Willesden 
E-ducation Committee and formerly to the School Board forLimdon, (S:c. 

AND W. A. POTTS, M.A., M-D. 

Medical Officer to the Birmingham Committee for tli . Care cf the Mentally 
Defective, (See. ‘ 

MENTALLY-DEFICIENT CHILDREN: their Treat- 
ment and Training. B'ourth Edition, with Plates and 
Illustrations, crown 8vo, 7s. 6d. )iet. 


LOUIS STARR, M.D. 

Physician to the Children’s Hospital, Philadelphia, cVc. 

I. 

jJYGIENE OF THE NURSERY. Including tlie General 
Regimen and Reeding of Infants and Children ; Massage, 
and the Domestic Management of the Ordinary Emergencies of 
Early Life. Eighth Edition, with Illustrations, cr. 8vo,3s. 6d. net, 

II. 

THE ADOLESCENT PERIOD: its Features and Man- 
agement. Intended^ lor the Teacher *^arent as well as 

the Practitioner. Post 8vo, 4s. hd. nrt. * 


W. MITCHELL STEVENS, M.D., M.R.C.P. 

Fellow of University College, London; University Scholar in Medicine 
(London); Senior l-’hysician to the King Ldward VII Hospital, Cardiff ; 
Consulting Physician to the Royal Hamadryad Seamcn’.'i Ho.spttal ; 
Lecturer in Pharmacology in University College, Cardiff. 

MEDICAL DIAGNOSIS. 

Medium 8vo, with 177 illustrations, several in colours, 
including a coloured plate, 15s. net. 


E. R. STITT, A.M., PH.G., M.D. 

Inspector U.S. Navy; Graduate London School of Tropical Medicine, &c. 

pRAC'i;iCAL BACTERIOLOGY, BLOOD WORK, 
* arid Animal Parasitology, &c. Fourth Edition, with 
4 plates and 115 other Illustrations, post 8vo, gs. net. 


THE DIAGNOSTICS AND TREATMENT OF 
^ TIvOPICAL DISEASES. Second Edition, with 
numerous Illustrations, post 8vo. {Nearly ready. 



lljK. Lewis & C^, Ltd., 136 j^ower Street, London, 


SIR J. BLAND-SUTTON, F.R.C.S. 

Assistant Su^eon to the Middlesex Hospital. 

I IGAMENTS: THEIR NATURE AND MORPHO- 
^ LOGY. Third Edition, wood engravings, post 8vo,4S. 6d. 

LOUIS WERN^fi, M.B., F.R.C.I.I., SEN. MOD. UNIV. DUB. 

()phthalmic®Surgeon, Mater Hospital, Dublin, &c. 

CWANZY’S HANDBOOK OF THE DISEASES OF 
^ THE EYE AND THEIR TREATMENT. Eleventh 
Edition, with 261 Illustrations and 9 Coloured Plates, 
demy 8vo, 12s. 6d. net, 

G. DE SWIETOCHOWSKI, M.D., M.R.C.S. 

Fellow of the Royal Society of Medicine ; Clinical Assistant, Electrical and 
Massage Departmen,'?, King’s College Hospital. 

lYfECHANO - THERAPEUTICS IN GENERAL 
^ PRACTICE. With 31 llh-?stiations, crown 8vo, 4s. net. 

ALBERT TAYLOR. 

Member Royal Sanitary Institute; Sanitary Inspector, City of Westminster. 

'THE SANITARY INSPECTOR'S HANDBOOK. 

^ P'ifth Edition, with Illustrations, cr. Svo, 6s. net. 


P. S. BRANSON, M.D., M.R.C.P. 


Hi'OH THURSFIELD, 1^.0., F.R.C.P. 

Senior Demonstrator orMclic.il I'alhology, St. 13.anholomew's HQ,.nital 
Asaislant I'hysitian to tht Hospital for Sick Children, Great Ormond 
Street, &c. 

Pand WILLIAM 

Junior Curator of the Museum, St. Bai thoKunew’s Hospital- Assistant 
Physician to the Royal Free Hospital, i:c. 

MEDICAL MORBID ANATOMY AND PATHO* 
LOGY. Crown 8vo, 6s. tiet. 

R. PROSSER WHITE, M.D. EDIN., M.R.C.S. ENG. 

File Vice-President and Honorary Medical Officer, Royal Albeit 
Edward Infirmary, Wigan. 

PEVERS, commonly called 

With 1 J Oonsequcnces, Control, and Cure. 

With 3 plates, extra demy Svo, 4s. 

QCCUPATIONAd AFFECTIONS of THE SKIN 
A brief account of the trade processes and a..e*its which 
gtve rise to them. With 3 Plates, demy 8vo, 7s. Od. hT 


MEREDITH YOUNG, M.D., D.P.H., &c. 

l.eSr\Vo- w ‘^'''“hire liducational Committee ; 
l.mureron School Hygiene, Victoria University of MancheMer, &’c. 

T^®,.,^.®'^’'^^^^Y-®EFECTIVE CHILD. 

With numerous Illustrations. Crown Svo. 3s. 6d. net. 



Lewises PublioationB. 


All Charts sent poet free. Specimen of any Chart free. 

r EWIS’S DIET CHARTS. A Suggestive set of Diet Tables for 
the use of Physicians, for hand^iiig to Patients after Con- 
sultation, modified to suit Individual Requirements; for 
Albuminuria, Anaemia and Debility, Constipation, Diabetes, 
Diarrhoea, Dyspepsia, Eczema, P'evers, Gall Stones, Gout 
and Gravel, Heart Disease (chronic), Nervous Diseases, 
Obesity, Phthisis, Rheumatism (chronic); and Blank Chart 
for other diseases. 5s. per packet of 100 charts, post free. 

A special leaflet on the Diet and Management of Infants is 
sold separately. 12, is. ; 100, 7s. 6d., post free. 

PHART F9R RECORDING THE EXAMINATION OF URINE. 

Designed for the use of medical men, analysts and others 
making examinations of the urine of patients. 12, is, ; 
100, 6s. 6d. ; 250,14s.; 500.. 25s. ; 1000,40s. 

PLINICAL CHARTS FOR TEMPERATURE OBSERVATIONS, ETC. 

^ Arranged by W. RigdFj^n, M.R.C.S. 12, is.; 100, 6s. 6d. ; 
250, 14s.; 500, 25s.; 1000, 40S. 

I EWIS’S H/EMATOLOQICAL CHART. A new Chart designed 

^ for recording Counts, &c., designed by Dr. E. R. Turton. 
1000, 40s.; 500, 25s.; 250, 14s.; ICO, 6s. 6d.; 12 , IS. 

f EWIS’S CLINICAL CHART, SPECIALLY DESIGNED FOR USE 

^ WITH THE VISITING LIST. Arranged for four weeks, 
and measures 6 X inches. 12, 6d.; 2e ,is.; 100, 28 . 6d. ; 
500, IIS. 6d. ; 1000, 20s. 

r EWIS’S “HANDY” TEMPERATURE CHART. 

Arranged for three weeks, with space for notes case as 
to diet, &c., and ruled on back for recording obs'rvations 
on urine. 20,1s.; 50, 2S. ; 100, 3s. 6d, ; 500,14s.; 1000,25s. 

Uniform in price with the Handy'*'' Chart : — 

f EWIS’S FO.UR-HOUR TEMPERATURE CHART. 

^ Each chart will last a week. 

j^EWIS’S NURSING CHART. Printed on both sides. 

LEWIS’S BLOOD-PRESSURE AND PULSE CHART. 

r EWIS’S SMALL FOD|^HOUP TEMPERATURE CHART. 

" Designed by G: C. Coles, M.R.C.S. For two weeks, 
giving space for Pulse, Respiration, Urine, and Remarks. 

I EWIS’S MORNING AND EVENING TEMPERATURE CHART. 

Designed 'by G. C. Coles, M.R.C.S. Each chart lasts 
three weeks, and provides space for noting also the Pulse, 
Respiration, and Urine, and general Remarks. 

r EWIS’S POCKET CASE BOOK. 

J-* For the use of Nurses, Students and Practitioners, 
25 cases, 4 pp. to each case, with headings, diagrams, and 
a temperature chart. Oblong 8vo, 8 in. X 5 in., 
IS. 6d. nety post free, is. gd. 
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